HERMETICALLY  SEALED 

On  special  order,  we  can  supply  any  of  the  Ultra 
Compacts  hermetically  sealed  per  Jan  T-27  Gra^e 
1>  Class  A  in  our  RC  50  case  as  illustrateil. 
Dimensions:  Height  Vk",  Base  Ij’j"  x  IxV". 


UirH  ftOlltW  ^U0\0  UMITS 

UlTRA  COIAPACT  ^ 

B.iMnarV  lMn*danCC 


Applico»>on 


No.  ..  pickup, 

Inw  impedonce  m.ne.  H 


.  m'.ke  picVup. 

unbalanced  O.C. 

S,„g,e  plale  to  mulbp'e 


,000.  .5,000  ab.^ 

Pucb  p«-'  oc  75  ben.c  @  ^  ' 

:X-V  300  ben.c^7..5000  ob.c0. 

C:„„oD  C.450bencyc  „  of  .he  "'""V  “»'» 


priitiarY 

50  125/150,  2M/250, 
333,  500/600  ahm» 
50,’ 200,  500  abm» 


50  r25/150,  2M'25C 
333,  500/600  ahm» 

8,000  to  15,000  ahn>t 

15,000  ohm* 

8  000  .0  15,000  ohmc 

8,000  to  15,000  oh-nt 


Secondoty 

Impedon*' 
50,000  ol'"'‘ 
50,000  ohm* 


80,000  ahnt.  overall 
in  ivro  cections 

80,000  ahnrs  overoH, 

2  31  turn  ral.o  overoll 

*0,000 

0  11  torn  rot'O  ^ 

50,  125/150,  200/250, 
333  500/600  ohms 
50  ‘  125/150,  200/250, 
333  500/600  ohms 
50.' 125/150,  200/250, 
333,  500/600  ohms 


j  OB  from 

30-20.000  5’5°0 

50-10.000 
multiple  alloy 
ihield  lor 
e.tremely  lox 
hum  pickup 
30-20,000  ’5°0 

30  20,000 

50-20,000  '®°° 

30  20,000  ’5°0 

50  12,000 


50-20,000  ’5°° 

,  inductonce 


1  o  lew  of  the  many  Ultro 
3h.  obove  listing  .  wcit.  ... 

Compact  Aud,c  units  avadable  .. 


electronics 


A  McGH^-HILL 

P  U  B  L  i  Ht  I  O  N 


OCTOBER  .  1949 


RAIL  FLAW  FINDER  Cover 
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citic  line  in  the  Rockies.  Inset  shows  omplilier  (see  page  66) 

RAILROAD  TRACK  INSPECTION  CAR,  by  Robert  D.  Wolker,  Jr.  66 

Mobile  laboratory  tests  trocks  ot  the  rote  ol  12  miles  per  hour 

PROGRESS  TOWARD  INTERNATIONAL  TV  STANDARDS,  by  Donold  G.  Fink  69 

Agreement  reached  on  aspect  rotio,  interlace  and  desirobility  ol  power-line  independence 

PLANNING  FOR  AUTOMATIC  PROCESS  CONTROL  .  72 

Factors  to  consider  when  choosing  from  among  the  many  electronic,  electrical  and  other  units  now  available 

CRYSTAL  TETRODE  MIXER,  by  Rowland  W.  Haegele  80 

Provides  high  conversion-transconductance  and  low  interaction  between  input  circuits 

TECHNIQUE  FOR  TV  FIELD  SURVEYS,  by  John  F.  Dreyer,  Jr .  82 

Traverse  as  well  as  radial  measurements  ore  suggested 

REDUCING  COSTS  IN  RECEIVER  MANUFACTURING,  by  Spencer  A.  Tucker  86 

Procedure  for  setting  up  a  cost-reduction  program,  and  cose  histories  ot  money-saving  ideas 

COMPLIANCE  METER  FOR  PICKUPS,  by  A.  M.  Wiggins  94 

Placing  pickup  stylus  on  vibrating  reed  provides  reading  on  vtvm  in  centimeters  per  dyne 

PROPERTIES  OF  CONDUCTIVE  PLASTICS,  by  M.  A.  Coler  96 

Electrical  resistivity  approaches  that  ot  mercury  while  other  properties  compare  with  ordinary  phenolics 

VHF  DUMMY  ANTENNAS,  by  B.  E.  Parker  .  100 

Three  types  occommodote  tronsmitters  tram  2S  to  5, (XX)  watts 

ANASTIGMATIC  YOKES  FOR  PICTURE  TUBES,  by  Kurt  Schlesinger  102 

Nonunitorm  detlecting  tields  correct  spot  detlection  and  improve  picture  corners 

PHOTOTUBE  AMPLIFIER  WITH  LOW  OUTPUT  IMPEDANCE,  by  Nornnan  Alpert  10B 

Amplilication  and  low-impedance  output  are  obtained  Irom  a  cathode-loaded  stage 

RADIOACTIVE  THICKNESS  GAGE  FOR  MOVING  MATERIALS,  by  J.  R.  Carlin  110 

Absorption  ot  beta  rays  trom  radioisotope,  varying  with  thickness  ot  moterial,  is  meosured  with  ion  chamber 
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Marion  portable/ 
bench-type  induction 
soldering  unit  •  •  .  . 

•  SMALL 

•  COMPACT 

•  ADAPTABLE 

•  EFFICIENT 

•  ECONOMICAL 

•  EASY-TO-USE 


A  PRODUCTION  TOOL  This  unit  was 


improve 

both  the  quality  and  quantity  of  production  of  many  ditfcrcnt 
assemblies  in  the  electronic  and  electrical  fields.  It  has  been  used 
successfully  for  many  years  in  the  manufacture  of  Marion  her¬ 
metically  sealed  instruments.  Assembly  applications  include 
magnet  assemblies,  relay  armatures,  connectors,  capacitors  and 
transformer  cans  and  germanium  diode  assemblies,  also  jewelry, 
watches,  toys,  automotive  parts,  household  fixtures,  etc. 

HERMETICAllY  SEALED  COMPONENTS  Because  of  the  present  intense 
interest  in  hermeticallv  sealed  components,  Marion  offers  the 
E>enefit  of  its  ex|XTience  in  true  glass-to-metal  hermetic  sealing 
with  the  Marion  Induction  Soldering  Laiit  and  Marion  metali/ed 
(platinum  film)  glass.  .Marion  plariiuim  film  base  glass  has  been 
developed  to  [x-rmit  higher  sealing  temjx-ratures,  greater  thermal 
shock  range  and  resoldering  if  necessary. 

PROFIT  FROM  EXPERIENCE  Investigate  now.  Submit  vour  requirements. 
W’e  will  be  glad  to  supply  samples  and  quotations.  Ask  for 
bulletin. 


MANUFACTURERS  OF 
HERMETfCAlLY 
SEALED  METERS 
SINCE  1944 
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WHV  lOT  HAVE  A  DOZER 


u  isle. Ml)  lor  work  on  coaxial  cahlos  ami  for  testing  at  video  tre(]ucncies  —  arranged 
to  work  between  finite  inipedaiiees  —  eoinentional  gain  and  loss  measuring  tcclmique 
may  he  used  uj)  to  20  Me. 

l/\//KI  I/OS/  PRUISIOS  l\S  I  RU  Ml  \  Is,  II  YDU  It  I  \  /  1  /)()// V.  I  HI  COS  I  MID  \0  I  01  1 1  R  )OII 


NETWORK  : 


SPECIFICATION 

"T”  Section  MAXIMUM  INPUT: 


ATTENUATION  RANGE;  D-239-A  61  5  db  m  0  S  db  steps  DIMENSIONS:  61' x  2,*' *  S}'  (16  5  cm  x  6  cm  x  13  5  cm) 
D-239-B  80db  in  I  db  steps 

TBDMIKIAI  IMDCrtA  K!<~C  ■  7C  WEIGHT:  .21  Ibs.  (I  13  kg) 


TERMINAL  IMPEDANCE  : 
TERMINATIONS: 
ACCURACY : 


Both  Types  75  ohms 
Coaxial  Connectors  MOUNTING  : 

Better  than  OSdb  at  10  Me  PRICE: 


Equally  suitable  for  bench  or  panel  use 
$50.00 


R.  F.  ATTENUATOR  TYPE  D-239 


IMMEDIATE 

DELIVERY 


YOU  MAY  REMIT  TO  US  BY  YOUR  OWN  DOLLAR  CHECK 


MUIRHEAD  &  Co.  Ltd. 

I'KhCISlON  l  ll  C  TRK’AL  INSTKLI.MI  NT  M.AKHRS 

BHCKHNH  AM  •  KHNT-  ENGLAND 

Tflegraim  .111.1  C'.ilil.s:  MLIIKIII  M)S  M  .MI  KS-IM) 
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MUIRHEAD 


I 


herve 


Regardless  of  the  song  you  sing,  from  Opera  to  Bop 
—  ct)rd  set  to  automotive  harness— the  most  economical, 
dependable  and  uniform  performers  have  repeatedly 
proved  to  be  ESSEX  WIRE  ASSEMBLIES 

No  matter  h«)w  ct>mplex  your  harness  problem, 
Essex  experts  can  solve  it  and  save  you  time  and 
trouble.  The  Essex  VC'ire  combined  staffs  of  specialists 
completely  engineer  and  outfit  your  assemblies  with  all 
of  their  electrical  components,  making  a  comfiltflvly 
integrated  unit  to  Essex  high  standards. 

The  Essex  network  of  20  plants  develops,  manufac¬ 
tures  and  controls  these  custom-tailored  assemblies 
from  wire  bar  to  your  appliance.  Because  of  Essex  in¬ 
tense  specialization,  complete  control  of  overall 
operation  and  long  experience  (dating  back  to  the  days 
of  the  early  automobiles)  you  are  safeguarded 
against  an  electrical  failure  that  can  turn  your  "master¬ 
piece"  into  a  dead  duck. 


One  sample  on  assembly  built 
to  your  specifications  will 
prove  why  Essex  leads.  Ask  for 
one.  Call  our  representative 
today,  or  send  your  specifico 
tions  to  the  foctory. 


BIULT  TO  PERFECTION 


PROVED  BY  INDHSTRY 
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\ 


HOW  THESE  9  FACTORS  AFFECT 
THE  QUALITY  OF  DISC  REPRODUCTION? 


1 

INTERMODULATION 

DISTORTION? 

lnti‘rin«M)iiljti<in  diw|«irtioii  — prfArnt  in  tnjn\ 

I)  IK-H  i»f  r«*4’<»rd  r»'|»r4wlin'»*r-.  to  a  far  grf*al«T  4|f!!rr,* 
than  An'>|w‘rtt‘d— raiw*.  "fii//in*-'w«**  in  rr-priMhic* 
tM>n.  parlit'ularU  at  iht*  hi>'hfr  frf<|ii(‘n«  ii*w.  I.ou 
iiitt-rin«Mhilali«m  di!»t«ntiuii  U  c»arntidi  f«>r  clt'un 
rrproilui  tioii. 

2 

TRANSLATION 

LOSS? 

hrn  r«*«ord  gnMjYt*  v*‘l«M-itv  drrrrdtfA  fa*  the 
^t^ill'«  ino\e«  rl«»M-r  to  lh«‘  rnitt-r  pin)  a  !«»««  in 
high  frrqneiH'V  repriHlni'lMMi  iMTiir*.  I  n  kt-rp  tloA 
**tran->latM»n  Ioaa"  to  a  miniininn.  -tYhi^  tip 
radin->.  «t\lu«  forre  and  ninhaiiit'al  reactaiive 
mu-t  Im*  in  corrtTt  halaiit'e. 

3 

STYLUS 

FORCE? 

W  hil*'  lou  ^t\  hiw  f<»rr*-  i-  ■h-'wirabh'  lii  li'nglh*'n  hfr 
of  r<‘«'4»r<h.  btH  a  f4»rr«‘  freipn-titK  rewnltw  in 

inahilitv  of  the  r«‘pr«Mhirfr  to  Irat  k  pr<  (w*rlv  at 
high  fmpM-iH  irw.  Thi*.  in  turn,  prtMhnrA  high 
int4’rni(Mintati«tn  4li'*t«>rlM»n.  St\hiw  f>»rre  iwIumiM 
|h>  kept  to  th<‘  lotat-wl  \alui'  I'oiiAi^tent  hIiIi  pro|M'r 
trarking. 

4 

MECHANICAL 

IMPEDANCE? 

Fora  gi\en«l\hiA  fttrre.low  inerhann  al  iin|»edanre 
in  the  rrpr«Hhi<'er  -tYlu-i  iinproYi-A  trarking  at 
iMith  l(»\«  and  high  frctpiem  ir’i.  Ihitli  riiilA  of  tlie 
rfr«»r<h*il  «|M-«-tr(ini  are  therefore  re|>rodueed  stith 
leiiK  distortion. 

5 

UNWANTED 

OUTPUT? 

Chi  lateral  reeortlingA,  the  pirk-iip  unit  ••hoiiltl  n<«t 
repnMhire  tin*  unwanted  Yertnal  output  nhieh 
can  re-iilt  fr«>m  -iirfaee  irregularities,  turntable 

V  ibrations  and  riding  up  of  *t\  Ins  on  gnM»e  n  alls. 
(!on\tTS4'K.  4»n  Yertieal  re4'«>rdings.  lb,*  pit  k*iip 
unit  «lioiil«l  n«»l  repriMbire  tin*  iinHant«‘«l  output 
rau-*ei|  by  lateral  Mylii-  motion. 

6 

resoIuInce? 

The  repriMliirer  arm  diotild  not  have  rewonani 
point**  nithin  the  oiw-rtriiin  of  frequein  ie**  norm* 
ally  repriMhieed.  If  the  re*>«»nant  fre«pn*in  \  of  the 
arm  i**  nithin  the  range  of  fre'piein  ie«  on  the 
traiiM-ription  or  record,  the  rewmiant  >ihrati«in 
of  tin*  arm  mil  eaiw*  a  spuri«<u->  re-poiw*. 

_ _ 

FREQUENCY 

COMPENSATION? 


SCRATCH 

EQUAUZATION? 


Tilt*  rt'pnMliirifig  r4{ui|>m<‘nt  niiKt  |>ro\i<l«*  tlif 
rorr«*«'t  rretiih-nr)  t'«»r  iIk*  rrc(>r«ling 

(*liardrtf*ri«th‘!i  roininoiily  lift'd.  Sinr^  difTt^r* 

flit  m'lK-diiig  nMiiitaiiit**  um*  Hidrly  \ar\in^  rlur- 
artf*ri«ti>‘4.  a  Hidf  clioM'f  o( 

(‘(|iiali/ati«in  rlijra«’t«‘ri!«ti«'!<  iiiiKt  l»f  available. 


A  rli<M«v  of  4rrjt<'h  er|Mali/ati«>n  al^o  nece^Aary 
to  iiii'ft  the  «urfj4-i‘  iioim*  i-ondithHiA  of  all  rrcordA. 
"Koll«»(T‘'  of  ri'|»rodiii'iMi!  riir\eA  mu«»t  permit 
iiiaMitiiiin  MTJt4'li  rrdortoiii  ^^liile  retaining  aA 
niiM'li  aA  |M>»t!*ible  of  the  original  iiiat«Tial  on  the 
record. 


The  Mgiial-l<>-ti<.iAe  rati«»  mii»t  not  t»e  impaired  by 
inilio'e«l  noi-«e  picL'iip  in  the  re|>r«Mliieer  or  equal* 
iziiy  ( ireiiilA.  Oesign  of  the  e<piali/er  and  re|ieat‘ 
in;!  eoil  '•li<»ul«l  minimize  hum  piek-np  from  motor 
fieliU  or  other  MHirees. 


How  does  the  109  Type  Group  stock  up 
against  these  reproducer  requirements? 

^  r^K-rn  Eloi'lric  ha^  jii»t  i^.iied  a  12-pa*e  bulletia 
explaining  in  greater  detail  the  importanee  of  these 
nine  faetor>  in  liigli-ipiality  reprudiietion— and  shott  ing 
ju't  n/iv  the  design  of  the  KW  Type  Heprodiieer  Croup 
re!>ults  in  outstanding  perfornianee.  You'll  want  to  have 
all  these  faets  when  you  select  reproducing  equipment! 

CALL  YOUR  LOCAL  GRAYBAR 
REPRESENTATIVE 
FOR  A  COPY  OF 
THIS  NEW  BULLETIN- 
OR  MAIL  COUPON 


Western  Electric 


GraylMr  Klfolric*  Co. 
42<l  la^xington  Avenue, 
Now  York  17,  N.  Y. 


Grntlfimen:  Pha$4»  aena  me  a  ropy  of  Bulletin 
Reproducer  Croup,** 

aVflwe 


QUALITY  COUNTS - 


Title 


Company 
Street  .iddrc^a 

City  _ 


DISTRIBUTORS:  IN  THE  I’.s.  A.— Crayliar  Eloclrio  Co, 
IN  CAN4DA  —  Northern  Electric  Company,  Lid. 


State 


I 

i 


ELECTRONICS  — October,  1949 


And  IRC  provides  it.  Witness  leading 
manufacturers  who  specify  IRC  resistors 
for  advanced  electronic  circuits.  In 
instrumentation  and  industrial 


applications,  IRC  resistors  excel  in 
every  important  characteristic. 


IN  CRITICAL  INSTRUMENTATION,  IRC  Pre¬ 
cision  Wire  Wounds  offer  a  fine  balance  of 
accuracy  and  dependability.  Tolerances  of 
1%  are  standard,  but  Vi%,  V4%  and  1/10% 
ore  available.  IRC  Precisions  also  afford  maxi¬ 
mum  temperature  coefficient  of  .002%  per  °  C. 
at  no  extra  cost.  And  in  addition,  their  design 
and  construction  assure  stability — even  where 
recurring  surges  are  encountered.  Labels  are 
acetate.  May  we  send  you  complete  technical 
data?  Just  check  the  coupon. 


SIAIID  PtECISION  VoltnMicr  Mu(tipii«n  And 
moaty  crMcol  applications  tudi  as  or*  ancountarad 
in  marina  sorvka  bocaus#  of  obsohita  dopondo* 
bUity  undor  lha  most  sovora  humidity'  conditions. 
Typo  MPs  ora  compact,  ruggod,  stobla,  fully 
mobtura  proof  and  oosy  to  install.  Thoy  consist  of 
individual  wir#  wound  procision  rosistors,  mountod, 
intarconnactad  and  oncosad  in  glozod  caromk 
tubas — and  thasa  may  ba  aithor  inductiva  or 
non-inductiva,  for  usa  on  AC  os  wofl  os  DC.  Sand 
coupon  for  tochnicol  data  bullatin. 


MATCHED  PAIR  Resistors  afford  a  low-cost  solutioa  to 
mony  close  tolerance  requirements.  They  are  widely 
used  os  dependable  meter  multipliers.  Two  insulated 
IRC  resistors  are  matched  in  series  or  parallel  to  as 
close  as  1%  initial  accuracy.  Both  JAN-R-II  approved 
Advanced  BT  resistors  and  low-range  BW  insulated 
wire  wounds  are  available  in  Matched  Pairs.  Use  the 
coupon  to  send  for  Bulletin  B-3. 


ACCURACY  AND  ECONOMY  in  close  tolerance 
applications  moke  IRC  Deposited  Carbon 
PRECISTORS  ideal  for  television  and  similar  cir¬ 
cuits.  They  are  outstanding  in  their  ability  to 
provide  dependable  performance  in  circuits  where 
the  characteristics  of  carbon  composition  resistors 
ore  unsuitable  and  wire-wound  precisions  too 
expensive.  Manufactured  in  two  sizes,  200  ohms 
to  20  megohms  in  1%,  2%  and  5%  tolerance. 
Coupon  brings  full  details. 


For  fast,  local  service  on  standard  IRC  resistors, 
simply  phone  your  IRC  Distributor.  IRC’s 
Industrial  Service  Plan  keeps  him  well  supplied 
with  the  most  popular  types  and  ranges— 
enables  him  to  give  you  prompt,  round-the- 
corner  delivery.  We’ll  be  glad  to  send  you  his 
name  and  address. 


IMTitNATIONAl  RESISTANCE  CO. 

403  N.  MOAD  ST..  PHIIADEIPHIA  0,  PA. 

Please  'end  me  complete  tnformotion  on  the  item»  checked  bcIO' 
Precison  Wire  Wownd*  Depot>red  Carbon  Precutor' 
Wire  Wound  ControU  Voltmeter  Multiplier' 
Motched  Poir  Re'i'ton  Nome  of  local  IRC  Di'tr.hutor 


Powor  Resistors  *  VoHmeter  Muttiplier* 
*lnsuloted  Composition  Resistors*  Low 
Wotfoge  Wire  Wounds  *  Controls 
*  Rheostats  *  Voltoge  Dividers  * 
Precisions  *  Deposited  Corbon 
Precistors  *  HP  and  High  Voltage 
Resistors  *  Insulated  Ch^es 


COMPANY 


401  N.  Brood  Street,  PhilodelpMo  8,  Po. 

la  Caaeda:  InlemoHonal  Rasislenca  Ce>,  Itd^  Terenie,  Licensee 


f 


Let  us  start  by  saying  that  there  may 
be  a  price  advantage  to  you  in  ordering 
electronic  parts  or  equipment  directly  from 
the  manufacturer.  Against  this,  however, 
weigh  these  advantages  of  working  with 
your  local  NEDA  Distributor: 

1.  You  avoid  costly,  time-consuming 
delays  when,  for  example,  you  schedule 
a  pilot  run  or  production  samples  and 
have  your  NEDA  Distributor  expedite 
delivery  of  your  electronic  needs. 

2.  You  get  additional  assistance 
through  the  NEDA  Distributor's  experi¬ 
ence  and  Knowledge. 


3.  You  have  your  choice  of  more  than 
one  manufacturer's  line  in  ordering  for 
experimental  needs  and  determining 
what  is  best. 


You  can  add  a  valuable  "extension”  to 
your  own  engineering  and  research  facili¬ 
ties  by  giving  your  NEDA  Distributor  the 
opportunity  to  develop  as  a  service  depot 
for  you.  Look  into  it!  You’ll  find  that  both 
top  management  and  the  purchasing  de¬ 
partment  will  agree,  when  they  compare 
small  savings  on  small  quantity  orders  with 
the  NEDA  formula  for  better  research 
and  production. 


Call  on  your  KiiQ/i,  Distributor 

,  NffD  A 

i.iHisnlt  the  list  iff  .\f-/M  nit’nihrrs  4}n  //i#* 


NATIONAL  ELECTRONIC  DISTRIBUTORS  ASSOCIATION 

INCORPORATED 

2214  LoSALLE-WACKER  BUILDING,  221  N.  LoSALLE  ST.,  CHICAGO  1,  ILLINOIS 


ALABAMA 

BIffMtNGHAM 
James  W  Clary  Co 
M06U6 

Nelson  Radio  &  Supply  Co 
TUSCALOOSA 
Allen  &  >mison  Co. 
ARIZONA 
RNOFNfX 

Radio  Parts  of  Ariiona 
ARKANSAS 
fORT  SMITH 
Wise  Radio  Supply 
lITTlf  ROCK 
Southern  Radio  Supply 
TfXARKANA 
Lavender  Radio  Supply  CO- 
CALIFORNIA 

GlCNOAlf 
R.  V  Weatherford  Co. 
LONG  BfACH 
Scott  Radio  Supply 
lOS  ANGBUS 
Radio  Products  Sales,  Inc. 
Universal  Radio  Supply  Co. 
OAKLAND 
W  0.  Brill  Co 
Electric  Supply  Co. 

Wave  Miller  &  Co. 

E  C.  WenoerCo. 

SAN  BERNAOfNO 
Inland  Electronic  Supply 
SAN  DIEGO 
Coast  Electric  Co. 
Electronic  Equipment  Oistr. 
SAN  FRANCISCO 
Associated  Radio  Disirs. 

C  C  Brown  Co 
Kaemper-Barretl  Dealers 
Supply  Co. 

San  Francisco  Radio  & 
Supply  Co. 

Wholesale  Radio  &  Electric 
Supply  Co. 

Zack  Radio  Supply  Co. 

SAN  JOSE 
Frank  Quement,  Inc. 
STOCKTON 

Carter  W  Dunlap  Wholesale 
Radio  Co. 
COLORADO 
PUEBLO 

L.  B  Walker  Radio  Co. 
CONNECTICUT 

BRIDGEPORT 
Hatry  &  Young 
HARTFORD 
Hatry  &  Young,  Inc. 

NEW  BRITAIN 
United  Radio  Supply 
NEW  HAVEN 
Hatry  &  Young 
Thomas  H  Brown  Co. 
NEW  LONDON 
Hatry  &  Young 
STAMFORD 
Hatry  &  Young 
WATERBURY 
Hatry  &  Young 
The  Bond  Radio  Supply 
DISTRICT  OF  COLUMBIA 

WASHINGTON 
Kenyon  Radio  Supply  Co. 
Rucker  Radio  Wholesalers 
Silberne  Radio  &  Elec.  Co. 

FLORIDA 

MIAMI 

Herman  Radio  Supply  Co. 
Walder  Radio  &  Appliance 

GEORGIA 

AUGUSTA 

Prestwood  Electronics  Co. 

COLUMBUS 
Radio  Sales  &  Service  Co. 
IDAHO 
BOISE 

Craddock's  Radio  Supply 
Kopke  Electronics  Co. 
ILLINOIS 

BELLEVILLE 
Lurt;  Electric  Co. 
BLOOMINGTON 
Alverson  Sales  Co. 

CHICAGO 
Allied  Radio  Corp. 

J  G.  Bowman  &  Co. 

Chauncey's,  Inc 
The  Lukko  Sales  Corp. 


WHEN  YOU  NEED  A  DISTRIBUTOR- CONSULT  THIS 


CHICAGO 

Pilgrim  Distributing  Co. 

Radio  Parts  Co 
Walker-Jimieson,  Inc. 
MOLINE 

Lofgren  Distributing  Co. 
PEORIA 

Herberger  Radio  Supply 
ROCK  ISLAND 
Tri'City  Radio  Supply 
SPRINGFIELD 
Wil^n  Supply  Co. 

INDIANA 

CROWN  POINT 
Hub  Appliance  &  Supply  Co. 
FORT  WAYNE 
Pembieton  Laboratories 
INDIANAPOLIS 
Van  Sickle  Radio  Supply  Co. 
IOWA 

COUNCIL  BLUFFS 
World  Radio  Laboratories 
DAVENPORT 
Midwest-Timmerman  Co. 
DES  MOINES 
Gifford-Brown  Inc. 

Iowa  Radio  Corp. 

Radio  Trade  Supply  Co. 
DUBUQUE 
Boe  Distributing  Co. 
FORT  DODGE 
Ken-Els  Radio  Supply  Co. 
SIOUX  CITY 
Duke's  Radio  Co. 
WATERLOO 
Ray-Mac  Radio  Supply 

KANSAS 

TOPEKA 

The  Overton  Electric  Co. 
WICHITA 
Eicel  Distributors 
Interstate  Distributors,  Inc. 

KENTUCKY 

LEXINGTON 
Radio  Equipment  Co. 

LOUISVILLE 
Peerless  Electronic 
Equipment  Co. 
Universal  Radio  Supply  Co. 


SPRINGFIELD  I 
Hatry  &  Young 
T  F  Cushing 

Springfield  Radio  Co  Inc  | 
Springfield  Sound  Co. 
WORCESTER 
Radio  Electronic  Sales  Co. 
Radio  Maintenance  Supply 

MICHIGAN 

ANN  ARBOR 
Wedemeyer  Electronic 
Supply  Co 
BATTLE  CREEK 
Electronic  Supply  Corp. 
DETROIT 
M  N  Duffy  &  Co. 
Ferguson  Rad>o  Supply  Co. 
K-L-A  Laboratories 
of  Detroit 

Radio  Electronic  Supply  Co. 
Radio  Specialties 
FLINT 

Lifsey  Distributing  Co 
Radio  Tube  Merchandising 
Shand  Radio  Soecialties 
JACKSON 

Fulton  Radio  Supply  Co. 
LANSING 

Electric  Products  Sales  Co 
Offenhauer  Co. 
LAURIUM 

Northwest  Radio  of  Michigan 
MUSKEGON 
Industrial  Electric  Supply 
PONTIAC 
Electronic  Supply  Co. 

MINNESOTA 

DULUTH 
Northwest  Radio 
MINNEAPOLIS 
Bauman  Company 
Lew  Bonn  Co 
Northwest  Radio  & 
Electronic  Supply  Co. 
Radio  Maintenance  Co 
The  Stark  Radio  Supply  Co. 
ST.  PAUL 

Electronic  Distributing  Co. 
Hall  Electric  Co. 


MISSISSIPPI 


LOUISIANA 

ALEXANDRIA 
Central  Radio  Supply 
LAFAYETTE 
Radio  Electronic  Supply 
LAKE  PROVIDENCE 
F.  H.  Schneider  &  Sons 
MONROE 
Hale  &  McNeil 
NEW  ORLEANS 
Wm  B  Allen  Supply  Co. 
Columbia  Radio  &  Supply  Co. 
Shuler  Supply  Co 
Southern  Radio  Supply  Co. 
SHREVEPORT 
Koelemay  Sales  Co. 

MAINE 

AUBURN 

Radio  Supply  Co  ,  Inc. 

PORTLAND 
Maine  Electronic  Supply 

MARYLAND 

BALTIMORE 

Kann-Ellert  Electronics,  Inc 
Radio  Electric  Service  Co. 
Wholesale  Radio  Parts 
HAGERSTOWN 
Zimmerman  Wholesalers 

MASSACHUSETTS 

BOSTON 

Oe  M.imbro  Radio  Supply  Co. 
Hatry  &  Young  of  Ma<s ,  Inc. 
A  W  Mayer  Co 
The  Radio  Shack  Corp. 

BROCKTON 
Ware  Radio  Supply  Co. 

CAMBRIDGE 
Electrical  Supply  Corp. 
LAWRENCE 
Hatry  &  Young 
MELROSE 
Melrose  Sale'  Co. 
NATICK 

Willett  Radio  Supply,  Inc. 
NEW  BEDFORD 
C  E  Beckm.m  Co 
PITTSFIELD 
Pittsfield  R.idio  Co. 
ROXBURY 

Gerber  Radio  Supply  Co. 


JACKSON 
Cabell  Electric  Co. 


MISSOURI 

CAPE  GIRARDEAU 
Suedekum  Electronic 
Supply  Co. 
JEFFERSON  CITY 
Central  Missouri  Distrib. 
JOPLIN 
M  Brotherson 
Four  State  Radio  &  Supply 
KANSAS  CITY 
Burstein-Appiehee 
Manhattan  Radio  & 
Equipment,  Inc. 
McGee  Radio  Co. 

ST  LOUIS 

Walter  Ashe  Radio  Co. 
Ebinger  Radio  &  Supply  Co. 
Interstate  Supply  Co. 
Radonics 

Van  Sickle  Radio  Co. 
SPRINGFIELD 
Harry  Reed  Radio  &  Supply 

NEBRASKA 

LINCOLN 
Hicks  Radio  Co 
Leuck  Radio  Supply  Co. 
OMAHA 

J  B  Distributing  Co. 
Radio  Equipment  Co. 

NEW  HAMPSHIRE 

CONCORD 
Evans  Radio 
DOVER 

American  Radio  Corp. 
MANCHESTER 
Radio  Service  Laboratory 

NEW  JERSEY 

BRIDGETON 
Joe's  Radio  Shop 
NEWARK 

,  Continental  Sales  Co. 

I  Kf ich-Ra«li'.co,  Inc. 

I  A.ii  on  Lippman  &  Co. 

PHILL/PSBURG 
I  Carl  B  Williams  Co. 


NEW  YORK 

ALBANY 
Fort  Orange  Radio 
Distributing  Co. 

E  E  Taylor  Co. 
AMSTERDAM 
Adirondack  Radio  Supply 
AUBURN 

Daro's  Radio  Service 
BINGHAMTON 
Federal  Radio  Supply  Co. 

BROOKLYN 
Green  Radio  Distributors 
National  Radio 
Parts  Distributing  Co. 

buffalo 

Oymac,  Inc. 

Genesee  Radio  &  Parts  Co. 
ELMIRA 
Fred  C  Harrison 
GLEN  FALLS 
Ray  Distributing  Co. 

HEMPSTEAD 
Oavis  Electronics  Ccrp. 
Standard  Parts  Corp. 
ITHACA 

Stallman  of  Ithaca 
JAMAICA 

Chanrnse  Radio  Stores  Inc 
Norman  Radio  Distrs.,  Inc. 
KINGSTON 
Arace  Brothers 
MOUNT  VERNON 
Oavts  Radio  D'Stributmg  Co. 
NEW  YORK 
Arrow  Electronics,  Inc. 
Bruno-New  York  Inc. 

H  L.  Dalis,  Inc. 
Federated  Purchaser  Inc 
Fischer  Distributing  Co  ,  Inc 
Milo  Radio  &  Electronics 
National  Radio  Distributors 
0  &  W  Radio  Co. 

Powell  Radio  Supply 
Sanford  Electronics  Corp. 
Slate  &  Co. 
Stan-Burn  Radio  & 
Electronics  Co 
Sylvan-Weilington  Co. 
Terminal  Radio  Corp 
United  Radio  4  Electric  Co. 
Wilco  Radio  Distributors 
POUGHKEEPSIE 
Chief  Electronics 
ROCHESTER 

Rochester  Radio  Supply  Co. 

SCHENECTADY 
Electric  City  Radio  Supply 
SYRACUSE 
Roberts  A  O'Brien 
Stewart  W  Smith,  Inc. 
Syracuse  Radio  Supply,  Inc. 
TROY 

Trojan  Radio  Co  ,  Inc. 
UTICA 

Beacon  Electronics,  Inc. 
Electronic  Laboratories  & 
Supply  Co. 

WHITE  PLAINS 
Westchester  Electronic 
Supply  Co. 


NORTH  CAROLINA 

ASHEVILLE 

Freck  Radio  &  Supply  Co. 
Long's  Distributing  Co. 

CHARLOTTE 
Radiotronic  Oistr  ,  Inc. 
GREENSBORO 
Johannesen  Electric  Co.,  Inc 
GOLDSBORO 
Signal  Radio  Supply 
RALEIGH 

Carolina  Radio  Equioment 
Southeastern  Radio  Supply 
WILMINGTON 
Frenrh  Radio  Co 
WINSTON  SALEM 
O.ilton-Hege  Radio  Supply 
Lambeth  Electric  Supply  Co 

NORTH  DAKOTA 
FARGO 

Dakota  Electric  Supply  Co 

OHIO 

AKRON 

The  Sun  Radio  Co. 
ASHTABULA 
Morn<;on's  Radio  Supply 
CINCINNATI 
Chambers  Electronic  Supply 
Heirl'ii  jt  r  Di.liibuting  Co 
R  t«iiu  \  R  'fnoeiation 
Supply  Co. 

The  Si.hii'.tei  Elednc  Co 
Steiiiberg'j,  Inc 
United  Radio.  Inc. 


CLEVELAND 
Radio  &  Electronic 
Parts  Corp. 
Winteradio,  Inc. 
COLUMBUS 
Electronic  Supply  Co. 
Hughes-Peters,  Inc. 
Thompson  Rad<o  Supplies 
Whitehead  Radio  Ca. 
DAYTON 
Srepco,  Inc 
LIMA 

Lima  Radio  Parts  Co. 
TOLEDO 

Toledo  Radio  Specialties 
Warren  Radio  Co 
YOUNGSTOWN 
Ross  Radio  Co. 


OKLAHOMA 

OKLAHOMA  CITY 
Miller  Jackson  Co  ,  Inc. 
Radio  Supply.  Inc. 
TULSA 

Patterson  Radio  Supply  Co. 
Radio,  Inc 
S  &  S  Radio  Supply 


OREGON 

EUGENE 

Carlson,  Hatton  &  Hay,  Inc. 
MEDFORD 
Verl  G  W.itker  Co 
PORTLAND 
Appliance  Wholesalers 
Bargelt  Supply 
Portland  Radio  Supply  Co. 
Stubbs  Electric  Co. 
Tracey  &  Co  ,  Inc 
United  Radio  Supply,  Inc. 


PENNSYLVANIA 

ALTOONA 

Hollenback's  Radio  Supply 
BETHLEHEM 
Buss  Electric  Supply 
ERIE 

J.  V.  Ouncombe  Co. 
Jordan  Electronic  Co. 
Warren  Radio,  Inc. 
HARRISBURG 
Radio  Distributing  Co 
JOHNSTOWN 
Cambria  Eqjipment  Co. 

PHILADELPHIA 
A  C  Radio  Supply  Co. 
Allied  Electric  Appliance 
Parts,  Inc. 

Almo  Radio  Co. 
Barnett  Brothers  Radio  Co. 

Consolidated  Radio  Co. 
Emerson  Radio  of  Pa.,  Inc. 
Herbach  &  Rademan,  Inc. 

Nat  La/ar  Radio  Co 
M  &  H  Sporting  Goods  Co. 
Radio  Electric  Service  Co. 
of  Pa  Inc 

Raymond  Rosen  &  Co. 
Albert  Steinberg  &  Co. 
Eugene  G  Wile 
PITTSBURGH 
Cameradio  Co 
John  Marshall  Co. 
Radio  Parts  Co. 
Tvdings  Co 
St.  MARYS 
B  &  R  Electric  Co. 
SCRANTON 

Scranton  Radio  &  Teievison 
WILLIAMSPORT 
Williamsport  Radio  Supply 
YORK 

J.  R.  S  Distributors 
York  Radio  & 
Refrigeration  Parts 


SOUTH  CAROLINA 
COLUMBIA 
Dine  Radio  Supply  Co. 


SOUTH  DAKOTA 
SIOUX  FALLS 
Power  City  Radio  Co. 
Warren  Radio  Supply 
WATERTOWN 
Burghardt  Radio  Supply 

TENNESSEE 
CHATTANOOGA 
Curie  Radio  Supply 
JACKSON 
L  K  Rush  Co, 
KNOXVILLE 

Chemcity  Radio  4  Electric 
Roden  Electrical  Supply  Co. 


NEDA  LIST 


MEMPHIS 

Bluff  City  Oistr.  Co.,  Inc 
Boyd  Electronic  Supply 
NASHVILLE 
Electra  Distributing  Co. 


TEXAS 

ABILENE 

R  &  R  Electronic  Co. 

AMARILLO 
R  &  R  Electronic  Co. 
West  Teias  Radio  Supply 
AUSTIN 
The  Hargis  Co. 
BEAUMONT 
Montague  Radio  Oistr  Co 
CORPUS  CHRISTI 
Electronic  Equipment  & 
Eng  Co 

Wicks-OeVilbiss  Co. 
DALLAS 

All-State  Distributing  Co 
Crabtree's  Wholesale  Radio 
Ra-Tel,  Inc. 
Wilkinson  Brothers 
FORT  WORTH 
Electronic  Equipment  Co. 
Fort  Worth  Radio  Supply  Co. 
"Scooter's"  Radio  Supply 
Bill  Sutton's 
Wholesale  Electronics 
HOUSTON 
R  C  &  L.  F  Hall,  Inc. 
Sterling  Radio  Products  Co. 
LUBBOCK 

R.  &  R.  Supply  Co  ,  Inc. 
SAN  ANTONIO 
Mission  Radio,  Inc. 
WACO 

The  Hargis  Co  ,  Inc. 
WICHITA  FALLS 
Clark  &  Gose  Radio  Supply 
Mooney  Radio  Supply  Co. 


VIRGINIA 

DANVILLE 

Womack  Electric  &  Supply 
NORFOLK 

Ashman  Distributing  Co. 
Radio  Equipment  Co. 
Radio  Parts  Distributing  Co. 
Radio  Supply  Co. 
RICHMOND 
Johnslon-Gasser  Co. 
Radio  Supply  Co 
Winfree  Supply  Co. 
ROANOKE 

H.  C  Baker  Sales  Co.,  Inc. 
Leonard  Electronic 
Supply  Co. 


WASHINGTON 

SEATTLE 
General  Radio  Inc. 
Harper-Meggee,  Inc. 
Seattle  Radio  Supply.  Inc. 
Herb  E  Zobrist  Co. 
TACOA4A 

C  &  G  Radio  Supply  Co. 
Wible  Radio  Supply  Co. 


WEST  VIRGINIA 
BtUEFIELO 

Whitehead  Radio  Co.,  Inc. 

CHARLESTON 
Chemcity  Radio  &  Electric 
HUNTINGTON 
Electronic  Supply,  Inc. 
King  &  Irwin,  Inc. 
PARKERSBURG 
Randle  &  Hornbrook 


WISCONSIN 
GREEN  BAY 
Northern  Electrical  Dist. 
MADISON 
Radio  Distributors 
Satterfield  Radio  Supply 
MANITOWOC 
Harris  Radio  Corp. 
MILWAUKEE 
Acme  Radio  Supply  Corp. 
Central  Radio  Parts  Co. 
Electro-Pliance  Distrib. 
Marsh  Radio  Supply  Co. 
Radio  Parts  Co  ,  Inc. 
RACINE 

Standard  Radio  Parts  Co. 
WAUSAU 

Radio  Service  &  Supply 


WYOMING 
CHEYENNE 
Houge  Radio  &  Supply 
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//oty/ou 


^owyou 

can 

C45e  /V! 


Now  you  con  work  with 


Permanent  Magnet  Material 

und.’f  liceni**  from  iUctrtc  Compjnv 


ARNOLD  can  supply  REMALLOY 
in  the  form  of  BARS  and  CASTINGS 
or  SINTERED  TO  SPECIAL  SHAPES 


REMALLOY  generally  may  be  used 
instead  of  36-41%  Cobalt  Permanent 
Magnet  Steel — replacing  it  without 
design  changes,  and  at  a  cost  saving. 


In  addition  to  our  customary  production  of  all  types  of  ALN'ICO  and 
other  permanent  magnet  materials,  we  now  produce  REMALLOY. 
The  various  forms  in  which  it  is  available — bars,  castings  or  sintered 
shapes — are  all  produced  under  the  Arnold  methods  of  100%  quality- 
control;  and  can  be  supplied  to  yttu  either  in  rough  or  semi-finished 
condition,  or  as  completely  finished  units  ready  for  assembly.  •  Let 
us  help  you  secure  the  cost-saving  advantages  of  RE.M.ALLO^'  in  your 
designs.  Call  or  write  for  further  data,  or  for  engineering  assistance. 


JlJE  ARNOLH  FN^tlNKERIXG  0»tPAXY 

SUBSIDIARY  OF  ALLEGHENY  LUDLUM  STEEL  CORPORATION 
147  EAST  ONTARIO  STREET,  CHICAGO  11,  ILLINOIS 


1  \  } 

A  m  1  1 

[  M  .  -  m- * 

L  Ks  -  ■ 

SPECIALISTS  AND  LEADERS  IN  THE  DESIGN,  ENGINEERING  AND  MANUFACTURE  OF  ° 

AliNllljll  permanent  magnets 
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October,  1949  — ELECTRONICS 


ADVENTURES  IN  ELECTRONIC  DESIGN 


_  TORTURE  TESTS  PROVE  SWITCH  PERFORMANCE 

Pljf'  I  Turn  it  on. -(^^Turn  it  off.  ^  Do  this  25,000  times  or  more  and 
'  ^  you’ll  get  a  good  idea  of  the  terrific  punishment  Centralab 

1  switches  must  be  able  to  withstand.  Day 
and  night,  skilled  CRL  engineers  'S^'^and  specially  designed  testing 

machines  put  Centralab  switches  -i^gthrough  torture  tests 


machines  put  Centralab  switches  -^|^through  torture  tests 

no  switch  is  ever  asked  to  undergo  in  ordinary  operation.  What  does  this  mean 
to  you?  ?a  Just  this.  You  can  be  sure  that  Centralab  gives  you  the 


smooth  operation 

.h. ..  iPv 

'  '  A/ i  want  i 


,  positive  indexing  ^^^_and  accurate  positioning 


you  want  in  the  switches  you  buy.  What’s  more,  you  can  be  sure 

i  -  -  —  1  switches  will  continue  to  provide  these  advantages 


for  a  long,  long  time.  _ 


Gmst.int  ihtikiii.u  ni.iktN  Mirt-  CRI  sNsitilus 
^ivt  you  ilfMi.ihlt  low  contact  u- 

sistanct  Here-  an  tn>;irucr  tc^ts  rc-Mstance  by 
runnini:  1  ainpcn  ffir»'ii.i:h  contacf> 


AcctUratcil  Ijfi  test  machine  rotate ^  tlifinich 
fixtil  numbtr  ot  pcsMtn  ns  at  innn  ccchs  pti 
hour  .  pr»»\ts  switch  spr  ncs.  clips  atul 
c-  ntacts  stand  up  under  lon>:.  hard  use 


Resistance'  of  switch  insulation  t«*  atmospheric 
change'  is  tested  tn  contiollcil  temperature 
and  liumidity  chambei  lest  helps  avoid 
breakdoven  i>r  Icakacc 


Cen^il^  —  DEVELOPMENTS  THAT  CAN  HELP  YOUi^ 


Division  of  GIOBE-UNION  INC.  •  Milwoukee 


a 


1*  inNul.itfJ  clips  (in  each  section  an  exclusise 

C.RI.  feature  —  assures  ureat  variety  of  switching  combina¬ 
tions  cuts  size  anil  c*'st  of  units  •  No  rotor  rivets  used 
'X’here  it  s  not  necessarv  t«*  connect  contacts  on  opposite  side 
of  rotor,  contacts  are  hcM  hv  lees  formcvl  on  contact  •  Stator  and 
rotor  C(»nstructed  in  only  the  highest  er^^des  of  laminated  phenolic 
clips  are  «‘f  siUcr-pIatCil  brass  or  silver  alloy  for  better  contact 
•  Offset  intc r  elctnent  construction  in  both  rotatine  contacts  and 
back -to  back  terminals  priiviiles  h'vver  electrostatic  capacities  • 
Choose  from  many  types  m  this  double-wipe-  style  switch  ()neor  more 
sections  a  versatile  nuiltiple-secti'  m  su  jtch  built  ti*\  our  specifications 


•  rp  to  IS  insulated  clips  on  each  section  cuts  unit  size  and  cost  • 
Snue  fittine  sejuare  rotor  shaft  plus  individually  aliened  and  adiusted 
contacts  assure  accurate  positioniiit:  •  Multiple-e*me  desien  pro* 
vides  variety  of  sccitchine  combinations  Torque  adjustable  to  suit 
individual  needs  •  Twenty  ileeree  roller  indcxine.  solul  silver  con¬ 
tacts,  and  (irade  I.  ^  steatite  stator  anil  rotor  cycles  or 

m(*re  of  positive  indexine  without  contact  failure  •  l.ue-type  ter¬ 
minals  assure  stronc  sol.il  electrical  mechanical  connections;  sinele- 
hole  bushine  facilitates  mountme  •  ^  hie  or  inoic  sections  a  ver¬ 
satile  multiple-section  sccitch  built  to  vamr  specifications  •  Ratin>:s: 

2  ‘tmp^tc'i  at  1 15  Volts.  6i)  cycles.  V'olta>:e  breakih^wn  to  ground, 


•  Rating’s:  7f  j  amperes  at  115  volts.  Used  up  to  20  me>;acycles.  3000  volts  RMS  60  cycles. 


2(lreaf  step  f.  rwar^l  in  sccitiliiiii;  is  reiitralab's  ilev(  lopineiit  of  a  r«  volut  cniarv.  new  Sl/Jt  vastly  facilitates  AM 

(  Rl.'s  New  Rotary,  (  oil.  spnm:  and  aiul  TM  set  ilesi^n*  Flat.  Iion/ontal  ilcsi^n  '•aves  valuable  space,  allovcs  shoit  leatls, 

(  am  Iriiicv  'swjteh  It  ^ives  you  aH  con\eiiient  location  to  coiN.  ri<luccd  lead  inductances  foi  iiutcascd  efficiency  in  loW’ 

snioiithcr  action.  Imiccr  life  an«i  hi^h  frequencies  (Rl.  Sl/.h  aic  luu.ccil  an*!  ilcpcndable 


o 


4  For  hv  r-i"  or  cnuplinL’  appl'rations.  Ht-l’o  Kjpi  are  filter  and  by-pass  Cer.wiic  Trimmeri  arc  made  in  five 

ilmk  (  rntralab  s  iir. filial  lim  ut  le-  tapatitins  coinbininj;  hich  viilta>;e,  basic  types  Full  capaiity  chanite  with- 

raiiiK  diM  Ili  Kip^  Ili-Kjps  jre  aH  small  iize  and  variety  of  terminal  cun-  VB  in  IHO"  rotat.on  Sprint  pressure 

smaller  than  a  dune.  neetions  to  fit  most  TV'  needs.  maintains  Constant  rotor  balance. 


CRT’s  new  liitb  qualitv  Moelel  2 
/i.r./;-'/  w  (  ontr.  Is  speeifiealiv  des.tned 
for  TV.  ladio.  other  eleitrome  equip¬ 
ment.  Tower  noise  level,  lonter  life. 


Ccntralab's  Ampec.  above,  is  an  inte¬ 
gral  assemblv  of  tube  sockets,  capaci¬ 
tors.  resistors  and  wirinir  combined 
into  one  miniature  amplifier  unit. 


8 


l.tt  Ccnfralah  s  c»>mplt.tc  U.iJit>hni  line  take  cart  of  your  special  nttJs  W'itle  ran^;e 
lit  sauaticnN  M  ‘7\  wire  nsouikI.  S  wattN;  «»r  conip<*sitm!i  type.  I  watt. 
M  'Utl  —  lompHMfii'n  type.  '4  watt.  Direct  contact,  6  rcsiNtance  tapers  Model 
"aM  —  tempositiun  type,  watt. 
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Coupljte  c<»nsists  of  plate  and  ^rid 
resistors,  plate  by  pass  and  coupling; 
capacitors  Minimum  soldered  nmnec* 
tions  speed  production 
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This  is  the  new  CRL  Vertical  In- 
tt^tat^/r  Sttuotl  used  in  TV  sets. 
Variations  of  this  Centralah  Setuork 
are  available  on  special  order. 


) 


» r>otmc^Tlmtwy 


IMPORTANT  BULLETINS  FOR  YOUR 


CAL  LIBRARY! 


PHIMt  tflUPUU 


Choose  From  This  List! 


Centrolab  Printed  Electronic  Circuits 

973  Amimc  rhrtf  tuK  P  f  (.  amplifier 

42-6  (.ol'i’lAiF  P  I.  (.  interstate  touplint  plate. 

999  PFNiom-.  (an’JM.MT  spfuali/t\l  P  I  (  loiiplin^ 

plate. 

42-9  Fin’FC  Printer!  C  iieint  hlti  r 

Centrolab  Capacitors 

42-3  B(.  ri  HL'l  AR  Hi-Kahs  lapaeiti'fs  t«>i  use  vslien. 

temperature  aimpensatnm  is  unimp«»rtant 

42-4  HC.  Disc  Hi-Kaps  miniature  ceraniic  H(  eapaeitois 
42-10  —  Hi-V'o  Kai’s  hitli  't'ltafte  tapaeitors  tm  TV  appli 
cation. 

695  --  Cframic  Trimmfrs  (,RL  trimmer  eatal»>>i 
981  — Hi  Vo-Kaps-  capaeitors  tor  TV  application  For 
|obl>ers 

42-18  —  TC  Capacitors  —  temperature  compensating;  capaci¬ 
tors. 

814  —  Capacitors  —  hi>;h  voltat’e  capacitors 
975  FT  Hi-Kaps  —  feed-thru  capacitors. 


Centrolab  Switches 

CM  .ipplits  til  AM  jml  K.M  swiUliin^  cir- 


953  — Slllil  SvinCM  .ipplits  to  AM  jml  K.M  swiUliinj;  cir¬ 
cuits 

970— I.FVFK  SixiiLM  slums  inilcxmj;  cunihin.ilicins 
995  —  Rdtaks’  SvinCM  sclKin.itic  .ipplicatmn  dia>;rams. 

72J  SwnCM  (  At.MDi.  tacts  Iiti  c  Rl  s  ciunplctc  line-  cif 

SVC  III  lies 

Centrolab  Controls 

42-7  .\li)i)ii  "I  Raiiioii.m  —  vciirlil's  sniallcsi  ciiinincrcially 
proiluccd  ceiiilriil. 

697  V'ariahlf  Rfsisfors  —  full  facts  mi  (  Rl.  Variable 
Rc-sistiirs 

Centrolab  Ceramics 

967  (  fRAMIC  f  Al'ACnilR  Difiictric  Maifriais 

720  (  FRSMtr  Caiaioc.  —  CRL  steatite,  ceramic  pinducts 

General 

26  CiFNFRAL  Catalog  —  Cmnbincs  Centralab  s  line  of 
pruducts  fur  lubber,  ham,  txptrinicnlir,  serviceman  iir 
industrial  user 


Look  to  CENTRALAB  in  1949!  I'irst  in  component  restarcli  that  means  lower  costs  for  the  elatronic 
industry.  If  you're  planning  new  eejuipment,  let  Centralab's  sales  and  engineering  service  work  with  you.  For 
complete  information  on  all  (  Rl,  products,  get  in  touch  with  your  (.cntralah  Represent.itive.  Or  write  direct. 


CENTRALAB  203 

Division  of  Globe-Union  Inc. 

900  Eost  Keefe  Avenue.  Milwoukee,  Wisconsin 

Yes  —  I  would  like  to  hove  the  CRL  bulletins,  checked  below,  for  my  technical  llbrory! 


□  973 

□  42  9 

□  42  18 

L.  953 

□  42  10 

□  722 

□  720 

□  42  6 

□  423 

□  695 

□  814 

□  970 

□  42-7 

□  26 

□  999 

□  42-4 

□  981 

□  975 

□  995 

□  697 

□  967 

Nome 

AdcJreis 


TEAR  OUT  COUPON 

—  for  the  Bulletins  you  want  - 

Ceit^al^b 

Division  of  GIOBI-UNION  INC.  •  lUlwagkM 


City 


State 


SOUARE  06^1 


TABte 


When  you  bring  your  sheet  metal  fabrication  problems  to 
KARP,  you  immediately  set  in  motion  a  "round  table"  board  of 
experts  whose  combined  specialized  skill  and  experience  is 
without  an  equal  in  the  field.  This  group  includes  the  president, 
chief  engineer,  chief  draftsmon-designer,  chief  toolmaker,  plant 
superintendent,  production  manager  and  cost  accountant. 

These  men  make  a  detailed  study  of  your  special  require¬ 
ments.  They  plan,  design  and  engineer  the  job  with  your  needs 
and  uses  in  mind.  They  determine  the  best  manner  of  producing 
it,  utilizing  KARP'S  superior  equipment  and  facilities  to  your 
greatest  advantage. 

When  your  job  is  finished,  it  will  be  correctly  designed  for  its 
application,  handsome,  rugged  ond  built  for  long  service  life. 
You  will  hove  no  costly  problem  of  assembly  ...  no  need  to 
spend  additional  time  and  labor  on  finishing  touches.  The  job 
will  be  COMPLETE,  ready  for  the  installation  of  your  electrical 
or  mechanical  operating  parts  with  ease  and  simplicity.  No 
matter  how  mony  units  you  order,  every  last  detail  will  be 
absolutely  uniform. 

This  custom  service  not  only  gives  your  product  added  value, 
but  under  KARP  methods  may  often  save  you  money. 

Consult  us  for  cabinets,  housings,  chassis,  racks,  boxes, 
enclosures  or  any  type  of  sheet  metal  fabrication. 


I  METAL  PRODUCTS  CO.,  INC. 

nt  ry/ • ///rr-y . 

215  -  63rd  STREET,  BROOKLYN  20,  N.  Y. 
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ELECTRONICS -October,  1949 


ihr  immeef/afe  delivery 


Portable  Tape  Recorder  PT-900 


•  I  hi  l  l-  M-parati’  lu  ads  lor  siipt  rior  pr  rtorenaiKi- 

(  ainl  tor  inonitoniit;  dim  l  Irotii  tape  ).  ( )iu'  lu  ad  t  acii 
to  t  r.isi .  n  I'ord  and  pla\  hack. 

•  ’  mlirophonc  cliamu  Is  uitli  ni.istcr  naiii  control 
in  iccordni”  .impliticr. 

•  I.arttc  V.U.  meter  witli  illiimin.itcd  dial  to  indicate 
lecordiiift  lt\(l.  pl.iyhack  output  lesel,  liias  current 
and  <  rast  current,  and  levi  1  tor  ti  leplione  line. 


Complete  m  two  easilv  portable  casi  s  — 
tine  containing  tin  recorder,  the  other 
the  amphlviim  eipiiinnent. 


•  2-spe(  d,  siniile  motor  drive  s\  stem.  loKttle  sw  itch  to 
eh.itltie  tape  speeds  Irotn  7‘:"  to  Is"  per  second. 

Don't  choose  \onr  tape  recorder  until  son  see  the  tiert’ 
I’nsto  I’ortalile  l.i|ie  Uecordi  r.  Write  for  complete 
(h  tails  tod. IS  . 

W  rite  tod.is  to  he  put  on  onr  mailinji  list  for  "  I  he 
I’resto  Recorder.  "  Hess  house-  oritan  ol  practical  ideas 
lor  .insoiie-  111  the  ticordme  and  hroadc.istint;  tielel. 


RECORDING  CORPORATION 

Paromus,  New  Jersey 


Mailing  Address:  P.  O.  Box  500,  Hackensack,  N.  J. 

In  Canada  WAITER  P.  DOWNS,  ltd..  Dominion  Square  Building.  Montreal 


wom.hs  /  I  A-t;  /  sy  1/ 1  \  y  /  u;?  y  A’  /  a>  dr  i\si  1  \  y  \  \  1  at  s  sni  \  i>  n  cnKiu  \  r;  y  nt  tr.ui  .;t  am)  discs 
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October,  1949— ELECTRONICS 


presents 


Allen  B.  Du  Mont  Laboratories,  Inc. 


Instninif^nt  Division 


n 


lmpoiton<i  ol  d-c  cin>piifif>r  is 

osciitoqrom  with  Fi(;urf  7  both  oF 
which  show  oscillutinc)  n»>oo  bulb 
Hi  re  s«<)nal  is  applied  to  d-c  om- 
plifirr  Note  thcit  d-c  voltnqr-  may 
be  nifusurcd  directly  bos*  lii>e 
represents  lero  volts 


fhr 


lorn 


iilcrr 


thot  of  Fivure  1  hos  been  passed 
throuah  rhe  ci-<  amplifir-r  Note 
tilt  due  to  tune  constont  of  coup!- 
mui  circuit  ond  shift  of  nfi-nnce 


Oscillociram  shoAiirq  the  voltoc^e 
m  the  vicinity  of  Ci  fluorescent 
lamp  displayed  «vith  no  eaputt- 
sion  of  trace 

Compore  this  with  Fiqure  4 


Portion  of  the  troce  indicoted  by 
Circle  on  ^;(|ur^  3  (  ■pjjbnded  to  5^ 
fimrs  full-screen  dicmietrr  Even  ci* 
majiimum  eapnnsion  no  on-scr*  *  n 
distortion  IS  present 


Intensity  modulation  of  troce  is 
uccomplisheci  by  opplyinc)  modula¬ 
tion  sicpUM  to  7-Ci«is  input  tri- 
mmol  on  front  panel*  Here  a 
lO-cycle  squore  wave  is  niedu- 
loted  by  o  lOO-cydt  si<inol 


Stobiliied  sy nchr onirution  of  fyp*' 
304  IS  illustrated  by  this  multiple 
mposure  of  ci  sinewavc  ot  3  sr  t- 
tinqs  of  -vertical  ((Onr  Notr-  how 
both  swi«p  lenc,th  ond  synchron<r 
ation  are  uncheinried  nt  various 
settinc)s  of  siqncil  levt^l 


Indicotion  of  voriation  in  volumg 
of  liquid  in  o  retort  Siqnet  was 
applied  throuqh  d-c  amplifier 
Cfhonnel  of  the  Type  304  ond  wos 
disployed  on  o  lO-secend  sweep 
obtained  by  attochinq  o  10-  f 
Copocitor  to  X-ovis  input  terminols 


A  relatively  hiqh-speed  tronsirnt 
in  the  form  of  a  damped  oscilla¬ 
tion  Note  how  portion  of  trace 
IS  lost  where  thr-  spot  moves  most 
rapidly 


A  wove  form  identical  to  that  of 
Fiqure  8  record*’d  on  smqle  sweep 
from  o  Type  304-H  Th«*  increased 
occelrrcitinc)  poterttiol  of  the  Type 
304-H  hos  rendiied  the  entire  pot- 


The  New  TYPES  304  and  304-H  Have  All  Ihe 
Features  Thai  Made  the  Type  208  the  Most  Popular 
Oscillograph  in  the  World  .  . .  PLUS  MANY  MORE 
...  AT  NO  EXTRA  COST! 


HIGH-GAIN  A-C  &  D-C  AMPLIFIERS  FOR  BOTH  X-  &  Y-AXES 


Sensitivity: 

Y  Axis  —  10  millivolts  rms  per  inch  (ac  and  dc) 

X  Axis  SO  millivolts  rms  per  inch  (ac  and  dc) 
Frequency  Response: 

D  C  amp.  X  and  Y  axes  —  0  100,000  cps  within  10°o 
0  300,000  cps  within  ±  50*’e 

A  C  amp.  X  and  Y  axes  20-100.000  cps  within  J::  lO^e 
20-300.000  cps  within  :±  SO^o 
No  pattern  "bop.”  even  with  hiqh  qain  amplifier.. 

Excellent  stability  and  minimum  microphonics  and  drift. 
Provision  for  applyinq  signals  directly  to  deflection  plates. 


EXPANSION  OF  DETAILS 


Due  to  the  fact  that  deflection  of  over  5  times  full  screen  diameter  Is 
available  on  both  the  X  and  Y  Axes,  performance  equivalent  to  that 
of  a  25  inch  cathode  ray  lube  is  possible,  with  the  high  resolution  ot 
a  5  inch  screen.  Full  positioning  is  available  over  this  entire  range  on 
both  axes,  with  no  on  screen  distortion  present.  (See  Figures  3  and  4). 


RECURRENT  AND  DRIVEN  SWEEPS 


Recurrent  and  driven  sweeps  variable  from  2  to  30.000  cps. 

Sweep  speeds  faster  then  0.75  inch  ^sec.  with  fully  expanded  time  base. 
Provision  incorporated  tor  sweeps  of  10  seconds  and  slower  through  the 
use  of  external  capacitors  at  front  panel  terminals.  (See  Figure  7). 

Sync  amplifier  with  sync  polarity  selection  is  provided. 


STABILIZED  SYNCHRONIZATION 


Sync  limiting  provided  so  that  sweep  length  and  synchronisation  are 
maintained  as  signal  level  varies.  (See  Figure  6). 


'JTENSITY  MODULATION 


INCREASED  ACCELERATING  POTENTIAL 


Du  Mont  Type  5CP  A  Cothode  ray  Tube  operated  at  on  acceleroting 
potential  of  1780  volts.  380  volts  higher  than  that  of  the  Type  208. 
MPWfPifililM  also  available  with  an  overall  acceleroting  potential  of 
HKUaKiSBBAl  3000  volts.  This  higher  accelerating  potential  tacilitotes 
the  use  of  long-persistence  screens  so  that  fullest  possible  advantage 
may  be  taken  of  the  low  frequency  sweeps,  the  fast  driven  sweeps, 
and  the  d-c  amplifiers.  (See  Figures  8  and  9). 


ADDITIONAL  FEATURES 


An  engraved,  permanently  mounted,  calibrated  scale  greatly  facilitates 
quantitative  measurements. 

Mu  Metal  magnetic  shield  affords  maximum  protection  of  the  cathode  ray 
tube  from  the  effects  of  external  magnetic  fields. 

Du  Mont  Type  2501  Bezel  incorporated  for  attaching  such  accessories  as 
the  Du  Mont  Type  271  A  or  314  A  Oscillograph  record  Camera. 


MECHANICAL  CHARACTERISTICS 


In  all  dimensions,  the  Type  304  is  smaller  than  the  Type  208. 

Height  -  13*2  inches  Depth  —  19  inches 

Width  —  8^t  inches  Weight  50  pounds 

The  instrument  is  housed  in  a  metal  cobinet  with  gray  wrinkle  finish. 
Panel  is  reverse  etched,  white  on  gray. 


TRIED  AND  PROVED 


The  NEW  Du  Mont  Type  304  Cathode  ray  Oscillograph  has  undergone 
a  most  rigid  field  test,  both  in  Du  Mont  Laboratories  and  in  selected 
laboratories  and  institutions  throughout  the  country.  Here  in  a  great 
variety  of  applications,  every  feature  ot  the  Type  304  was  given  a 
thorough  workout.  Thus.  Du  Mont  presents  the  Type  304,  not  as  a  new 
instrument  of  unknown  quality,  but  as  an  oscillograph  of  TRIED  AND 
PROVED  EXCELLENCE! 

PRICES 

Type  304  S285.00 

Type  304  H  S307.50 

For  additional  information  concerning  the  Du  Mont  Types  304  and  304-H. 
request  Bulletin  3  304  from  the  Instrument  Division. 


Allen  B,  Du  Mont  Laboratories,  Inc. 

1000  Main  Avenue.  Clifton,  N.  I. 


Turner  Mitilel  25  MierophoneH 
^  iilely  \ree|»l«‘<l 

Sinci-  its  iiitnHltutiiin  in  April,  tlic 
I  uriKT  Muilcl  25  Micrupli< me  lias  re- 
leivi'il  wide  acceptance  as  an  outstand- 
ing  dollar  for  ilollar  value.  In  six  months 
time  it  has  liecome  otie  of  the  most 
wanted  nhcroiihones  in  the  entire  Turner 
line.  This  new  unit  was  designed  for 
general  sound  wurk,  amateur  communica¬ 
tions,  paging  and  call  systems,  and  also 
for  commercial  broadcast  work. 


Tait  Cummin',  'ports  ilirector  of  Railio 
Station  WM  I'.  ii'iiig  a  Turner  Model 
25D  Dynamic. 


Tait  Cummiii'.  'jHirts  director  of 
W'MT,  is  a  faniili.ir  and  jMiiiular  per¬ 
sonality  in  every  cros,  road',  village  and 
town  in  Eastern  lowa.  His  pijK-.  his 
grin  in  a  round  face  to|iped  with  a  strag¬ 
gling  forelock  are  trademarks  of  “The 
Taiter".  .\t  any  affair  the  ]iros|H-et  of 
Tait  and  his  microiihone  are  sure  fire 
drawing  card'.  .\'  a  speaker  or  master 
of  ceremonies  he  spices  his  remarks  with 
the  sjiorts  lore  he  has  accumulated  dur¬ 
ing  more  years  than  he  cares  to  re- 
memlK-r  as  a  newsman  and  'portscaster. 


THE 

TURNER 

MODEL  25X~25D 
CRYSTAL  OR  DYNAMIC 


BY  TURNER 


MODERATELY  PRICED 


Hlon 


OUTPUT 


IfVft 

.WO***' 


Exceptionally  rug^eil 

Radio  Station  WMT,  CHS  outlet  for 
eastern  Iowa,  has  been  using  the  Turner 
Model  25D  Dynamic  in  remote  recording 
and  broadcast  work.  Many  of  these 
programs  originate  out  in  the  country, 
in  barns,  feed  lots,  fields,  and  at  fair 
grounds.  The  microphone  is  proving  ex¬ 
ceptionally  rugged  in  being  able  to  take 
unusually  rough  treatment  and  still  give 
faithful  service.  The  unit  is  easily 
handled  in  interview  type  programs  and 
Its  small  size  does  not  hide  the  faces  of 
persons  tieing  interviewed. 


Tv*o-tone  gray  or  deluxe 
chrome  (iniith 

The  microphone  case  is  of  two-piece 
construction  with  front  .section  finished  in 
deep  gray  and  the  rear  body  in  a  lighter 
shade  of  gray.  The  grille  is  chrome 
plated  and  blends  with  the  two-tone  gray 
of  the  case  to  produce  a  pleasing  over-all 
etTect.  .'X  deluxe  model  is  offered  com¬ 
pletely  finished  in  satin  chrome. 
Complete  information  on  the  Mcxlel  25 
Microphones  may  lie  obtained  by  writing 
to  The  Turner  Comiiany,  905  17th  Street 
N'.  E..  Cedar  Rapids,  Iowa. 

/■Idzcrtiseincnl 


PRACTICAL  FOR  ALL  SOUND,  APPLICATIONS 


If  you  need  a  microphone  for  studio  or  record¬ 
ing  work,  call  system,  public  address,  or  amateur 
communications — you  want  a  Turner  Model 
2SX — 25D.  It's  an  all  around  unit  for  all  around 
performance.  You'll  praise  its  smooth,  wide 
range  response  and  high  output  level.  And 
you'll  like  the  full  90  degree  tilting  head  and 
convenient  removable  cable  set.  Finished  in 
two  tone  umber  gray  with  chrome  plated  grill 
or  bright  chrome  at  slight  additional  cost. 
Turner  Engineers  went  all  out  in  designing  the 
2iX  — 2iD.  See  it  at  your  dealer. 

Writ*  for  Compfoto  Mirrophooo  Litorotvro 


THE  TURNER 

905  17lh  SirMi  N.  E. 

IN  CANADA 

Conodion  Morconi  Cp,.  Ud.  a 

Montrpol,  P.  Q..  ond  bronchot 


COMPANY 

Codor  Ropidft,  lowo 

EXPORT 

>  Ad.  Aurtpmo,  Inc 
69  Irood  St..  N«w  York  4,  N.  Y. 


r 


UMAStd  «aAtr  ll.l»atMlstltha  Apwrlcni  TakplNMwiDTita- 
Itatk  CMWMtjri  tot  HhUata  EMWc  Corntmt,  IWTHtiM. 
CryaiNi  INMmD  ddDn  Dafaatsaf  Hn  9f  asA  DavaloDDMat  CatBDaaiF. 


25X  CRYSTAL 

57  db  bpiow  1  volt/dynp/tq.cm. 

Flot  from  50  —  9,000  c.p.s. 

List  price . $27.50 

25D  DYNAMIC 

54  db  below  1  volt/dyne/sq.cm. 
at  high  impedonce 

Flot  from  50 — 10,000  c.p.s 

30,  200,  500  ohms — wired  for  bol* 
onced  line 

List  price . $40.00 

High  impedonce — wired  single 
ended 

list  price . $40.00 

Ail  models  lo  bright  chrome  flnlth  at 
S2.S0  List  additlonol 

Push  to  talk  switch.  $2  SOlistadditlofial. 
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nuntnroU  stond  out  wilhout  'jiare. 


all  channels  are  clear! 


I'hc  liiniii”  ■■(haniu  l  ’  on  I  ^an^lll(  cni  l.wiu oil) 
dials  loi  r\’  is  always  highly  k'nibk'.  l.ii^liud 
lioni  hyliiiid.  its  |)iiiucd  miiiicrals  stand  out 
1)1  i^ht  and  t  kat  without  i>latt‘. 

I  t ansltK cut  I.AMKoin  won  t  htown  otii  ’  oi 
wat|).  This  tlK'iinoscttinn  laininati'd  plastit  is 
ton;^li.  stable,  nniist  in  i‘  resistant .  at t rat  ti\  e.  t  olot 
lid.  eas\  to  ( lean,  et  onoinit  al  to  l.ihi  it  ale— all  the 
thin'.;s  \oti  want  in  a  material  lor  dials.  si;;ns, 


I- or  \  isual  dev  it  esol  all  kintls.  von  h.n  e  a  t  hoit  e 
ol  three  dilleient  ^railes  ol  Detotative  l.VNtitoin 
— (ira|)hit .  lianslnteni  oi  1  iivtiav  in”.  Inadilition. 
we  ollei  a  tomplete  line  ol  eletiiital  iiisidaiin” 
inaierials—|)ei  let  tell  thron”h  onr  expel  ieiite  ol 
mole  than  a  hall  tentmv.  ('oni.itt  om  neaiesi 
ht  ant  h  oil  It  eor  t.ihi  it  a  tor  lot  Im  ther  inlormai  ion. 


Registered  Trade  Mork 


Schenectady  1,  New  York 

( )  1 1 1  <  I' ^  III  l‘i  I II I  I  j)ii  I  (.ilif\ 
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PLAINFIELD  NEW  JERSEY 


-t. 


The  HAYDU  Electron  Gun 

For  C.  R.T.  Tubes 

Because  no  television  picture  tube  con  be  better  than 
the  electron  gun  which  goes  into  it,  more  and  more 
tube  manufacturers  ore  turning  to  the  Hoydu  gun  to 
do  the  job  for  them  —  and  rightly  so! 

For  Hoydu  Brothers’  experience  in  the  successful  manu¬ 
facture  of  thousands  upon  thousands  of  electron  guns 
(as  well  as  millions  of  other  precision  electronic 
components)  is  a  solid  guarantee  of  complete  depend¬ 
ability  under  all  conditions!  Rugged  three-pillar  con¬ 
struction  coupled  with  rigidly  controlled  production 
processes  mean  a  greatly  prolonged  life  of  the  gun,  at 
higher  over  all  efficiency. 

In  this  way,  Hoydu  Brothers  has  established  its  reputa¬ 
tion  throughout  the  industry— by  building  good  business, 
good  will,  and  component  ports  upon  which  many 
reputations  depend.  The  Hoydu  electron  gun  is  one 
of  those  parts. 

We  also  moke  complete  glassworking  equipment. 

See  the  Haydu  Brothers  display  at  the 
Electronics  Show,  Sept.  26-29,  Booth  59, 
Edgewater  Beach  Hotel,  Chicago,  Illinois 


ELECTRONICS  — October,  1949 


} 


t 


% 


It  took  nearly  SEVEN  years 
for  this  job  to  materialize! 


Station  engineers  at  WLW,  Cincinnati,  replactnfi  two  Federal  F-J42-A  tubes  after  more 
than  50,000  hours  service  in  the  RF  driver  stage  of  WLW's  redesigned  50-KW  transmitter. 


WLW  retires  two  Federal  F-342-A  tubes 
AFTER  MORE  THAN  50,000  HOURS 
OF  OUTSTANDING  PERFORMANCE 


See  what  can  happen  when  you  use  the  finest  tubes  avail.'ible  .  .  . 
in  properly  engineered  transmitter  circuits. 

"It  IS  obvious,”  says  R.  J,  Rockwell,  Vice  President  in  charge  of  En¬ 
gineering,  Station  WLW,  Cincinnati,  "that  properly  coordinated  tube 
and  circuit  engineering  definitely  pays  off.  These  two  Federal  tubes 
were  placed  in  operation  almost  seven  years  ago,  and  performed  very 
satisfactorily  for  over  50,000  hours  each.  We  expect  to  obtain  approxi¬ 
mately  15  years  service  from  the  two  sets  of  tubes  (one  operating,  one 
spare)  now  on  hand.” 

WLW  is  no  stranger  to  the  phenomenal  life  of  Federal  tubes.  Mr. 
Rockwell  reports  similar  outstanding  service  life  from  Federal  tubes  in 
WLW's  shortwave  transmitters  operating  in  excess  of  200  KW. 

Federal  tubes  .  .  .  backed  by  39  years  of  development  and  manufac¬ 
ture  . . .  are  precision-made,  checked  and  double  checked  for  mechanical 
perfection  and  finest  electrical  performance.  For  information  write  to 
Dept.  K-313. 


lift  Cause  of  failure 
Federal  Tube  =21,473  54.665  hrs.  Open  Filament 
Federal  Tube  =21,277  57.083  hrs.  Open  Filament 
Cost  per  hour  per  tube... less  than  one  cent! 


Federal  Telephone  and  Radio  Corporation 


100  KINOSIAND  KOAD,  CLIFTON,  NEW  JERSEY 

In  Conodo:  F*d«rol  El•<tric  Monufoctyring  Compony,  lid.,  Monirtol,  P.  O- 
Export  Difttributort:  Intornotionol  Stondord  lltctric  Corp.,  67  Brood  St.,  N.  Y. 


r»5«atch  and 
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REDESIGN  TRIMS  LENGTH  SV*  INCHES, 
CUTS  UNIT  COST  *5.70 


Series  D  Wayne  water  pump  uses  machined  shoulders  to  position  bear* 
mgs  on  shoft.  2  Truorc  rings  hold  bearings  in  housing.  Locknut  holds 
screw-type  stuffing  box  that  requires  periodic  tightening. 


New  design  uses  4  Truorc  Inverted  rings  (2  external,  2  internal)  to  posi¬ 
tion  shaft,  retain  bearings.  Inverted  rings  provide  shoulders  of  uniform 
section  height.  1  Stondord  ring  secures  mointenonce-free  mechanical  seal. 


Kedesign  with  Truorc  Rings  helps  save  $5.70  per 
unit  for  Wayne  Home  Equipment  Company,  Inc.,  Fart 
Wayne,  Ind.  It  gives  them  a  more  compact  product, 
eliminates  a  separate  bearing  pedestal  and  a  skilled- 
labor  grinding  operation.  It  facilitates  use  of  mainte¬ 
nance-free  mechanical  seal  instead  of  old  type 
stuffing  box. 

Redesign  with  Truorc  Rings  and  you  too  will  cut 
costs.  Wherever  you  use  machined  shoulders,  nuts, 
bolts,  snap  rings,  cotter  pins,  there's  a  Truorc  Ring 
that  does  a  better  job  of  holding  parts  together. 

Truorc  Rings  are  precision  engineered.  Quick  and 
easy  to  assemble,  disassemble.  Always  circular  to 
give  a  never-failing  grip.  They  can  be  used  over  and 
over  again. 

Find  out  what  Truorc  Rings  con  do  for  you.  Send 
your  blueprints  to  Waldes  Truorc  engineers  for  indi¬ 
vidual  attention,  without  obligation. 


REDESIGN  WITH  5  TRUARC  RINGS 
GIVES  THESE  BIG  SAVINGS 

•  Cuts  length  SV.  inches 

•  Cuts  total  labor  15.3% 

•  Eliminates  skilled-labor 
grinding  operation 

•  Saves  38.3%  materials 

•  Allows  use  of  stock-size 
shaft,  smaller  bearings 

•  Eliminates  separate 
bearing  pedestal 

TOTAL  UNIT  SAVING  .  .  .  ^5.70 
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UNARY 

COUNTERS 


k  megacycle 
crystal 

OSCILLATOR 


DECADE 

COUNTERS 


GATE 


start  RULSE 
5TOR  RULSE 


REGISTHS  UR 
TO  I  SEC.  IN 
•00000  STEPS 
Of  10  U  SECS. 


FEATURES: 

•  High  Resolution  and  Accuracy — 1/1,600,000 
second. 

•  Direct  Indication  of  intervals  up  to  one  second 
—  recycling  of  counter  can  be  observed  or 
recorded  for  longer  intervals. 

•  Retains  Indication  of  measurement  until  reset. 

•  Easy  to  actuate  —  pulses  from  common  or 
separate  sources  can  be  used. 

•  Dependable  and  stable  —  no  adjustments 
required. 

•  Accepted  standard  in  practically  all  govern¬ 
ment  proving  grounds. 


HIGH  SPEED  ELECTRONIC  COUNTERS,  COMPUTERS  AND  PRECISION  IN 
TERVAL  TIMERS  FOR  ALL  APPLICATIONS-ADDRESS  INQUIRIES  TO  DEPT.  6-H 


POTTER  INSTRUMENT  CC 

INCORPORATED 

136-56  ROOSEVELT  AVENUE  •  FLUSHING 


COMPANY 

E  D 

G  •  NEW  YORK 
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PROJECTILE  VELOCITY  MEASUREMENTS 
CAMERA  SHUTTER  TIMING 
FREQUENCY  MEASUREMENTS 
PRECISION  TACHOMETER 
RELAY  CONTACT  TIMING 
GEOPHYSICAL  MEASUREMENTS 
GAS  TUBE  MEASUREMENTS 


PRINCIPLE  OF  OPERATION 


A  quartz  crystal,  continuously  oscillating  at  1.6  me 
is  used  as  a  time  base.  During  the  time  interval  to 
be  measured  the  cycles  are  gated  into  four  binary 
counting  stages  having  a  capacity  of  16  counts. 
The  neon  indicator  lights  of  these  stages  are 
numbered  1/16,  2  16,  4/16,  and  8  16  (sixteenths 
of  10  microseconds  or  0.625  microsecond).  Fol¬ 
lowing  the  binary  stages  are  five  decade  counting 
units  having  a  capacity  of  100,000  counts.  Each 
count  entering  the  decades  from  the  binary  stages 
represents  10  microseconds.  Therefore,  the  time 
interval  between  10  microseconds  and  1  second  is 
registered  in  the  decades  and  the  remainder  is 
registered  in  the  binary  stages.  For  instance  a 
time  interval  of  .5374825  second  would  be  indicated 
as  follows:  .53748  on  the  decade  indicators  plus 
4  16  (of  10  microseconds)  on  the  binary  indicators. 


GENERAL  ^  ELECTRIC 

TEXTOLITE*  LAMINATED 


•BEG.  U.  S.  PAT.  OFP. 


H.  I.  Walker  says,  "I  no  longer  get  shocked 
when  lightning  strikes  my  high  wire.  G-E  Texto- 
lite  shoe  soles  give  me  complete  protection." 


#  If  vou  haven't  as  vet  used  nonmet.illic  C>-K  l  extcilite  lami¬ 
nated  pl.isties  in  yt)ur  prtniuets,  you  should  give  it  a  try.  Versatile 
General  Eleetrit  ’rext»>lite  may  be  your  solution  to  lower  costs 
ami  product  imprt)vement  ...  it  has  excellent  electrical  prt)p- 
erties.  Then  too,  its  mechanical,  thermal,  and  chemical  charac¬ 
teristics  are  outstanding. 

Although  the  story  about  the  aerial  artist  may  be  a  slight 
exaggeratit)n,  it  does  point  up  an  important  fact — G-E  I'extolite 
is  continually  s*)lving  dilhcult  problems.  Vi'hv  not  fully  investi¬ 
gate  this  prt)ven  material.  You’ll  profit.  Plastics  Division, 
(  hcmical  Department,  General  Electric  Company,  One  Plastics 
Avenue,  Pittsfield,  Mass. 


It's  the  excellent  electrical 
properties  that  enable  G*E 
Textolite  to  perform  this 
insulating  feat.  If  it  weren't 
for  General  Electric  Tex¬ 
tolite,  high-wire  artistry 
would  be  mighty  uncom¬ 
fortable  .  .  .  even  deadly 
during  electrical  storms. 


SEND  FOR  THIS  HELPFUL  BULLETIN  TODAY— 
IT'S  FREE 

Write  for  your  copy  of  "G-E  Tex¬ 
tolite  Laminated  Plastics."  It  lists 
grades,  properties,  fabricating  in- 
structions,  and  detailed  information  > 

about  Textolite  industrial  laminates. 


G-E  TEXTOLITE  LAMINATED  PLASTICS  IS  SUPPLIED  IN 


0 


G.  A.^  E  Carbonyl 
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^BAKK  the  rase  of  Radio  Cores,  Inc.,  a  relative  new¬ 
comer  among  manufacturers  of  quality  cores.  .\Iready 
in  the  top  rank  of  its  field,  this  Illinois  core  maker 
cites  Carhonyl  Iron  Powders  as  "a  major  factor  in  the 
success  of  our  Company.” 

There’s  a  reason  for  the  success  of  Carhonyl  Iron 
Powder  cores  made  bv  Radio  Cores,  Inc.,  just  as 


factor  in  the  success  of  our  Company 


there's  a  reason  for  the  success  of  Carbonyl  Iron 
Powilers  ulierever  they  are  used  in  electronics. 
Carbonyl  Iron  Powders  are  high  quality  uniform 
'Ijroducts  with  low  loss  characteristics  —  superior  in 
e*«ry  way  because  this  qualitv  is  achieved  by  strict 
control  in  processing. 

Carbonyl  Iron  Powders  may  be  the  success  factor 
jfim  are  lookiu^  for  in  your  high  frequency  applica- 
^ns.  For  the  compiefat  »Ua)  uu^iMioilu^^jx  rform- 
economy  from  these  hi^  "Q’’  i^terials, 
write  core  maker  today,  outlining  tlw  you 
have  in  min'It*‘^i  ici'. * 


ANTARA. PRODUCTS 


ANILINE  &  FILM  CORPORATION 


Iron  Powders 
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Tjrpitol  of  Mw  C'D  Hm  af 
cofMicilarf  with  built-in 
quality  char a<tari>tic«  is  fba 

TYPE  UP 

for  TV  opplicotlens 

Tested  and  proved  in  thousands 
of  television  receivers,the  type  U  P 
eie'ctrolytic  copocitors  ore  avail- 
oble  in  copacities  from  4  mfd.  to 
2,000  mfd.  in  ony  capocity  com- 
binotion.  Voltages  range  from  6 
volts  to  500  volts.  Standard  om- 
bient  temperoture  range  is  —25® 
C  to  +85®  C.  Speriol.  exclusive 
C-D  design  ond  construction  as¬ 
sures  movimum  capacity  stability 
in  operation.  A  better  copocitor 
for  more  difficult  TV  oppllcotions. 


ARE  THEY  ALIKE? 


Cornell-Dubilier 
capacitors 
might  look  like 
others... 
but  differ 
where 
it  counts! 


That  there  s  more  than  meets  the  eye — w  hen  it 
lomes  to  tapantors  is  a  tait  well  known  to 
radio  eni;ineers  tor  many  years  Anyone  who 
knows  his  wav  around  in  the  iiulustry.  as  you 
do.  Is  not  tooled  tor  a  moment  by  external  ap 
pear.iiKe  It  s  w  hat  s /)/ i/./t  that  eounts  wimli 
IS  w  hv  you  lan  lounl  on  (  ornell  Hubilier 

I’nitineers  speiily  (  -D  hesaiise  over  a  j'eriod 
ot  li>  years  they  have  learned  tluy  t  in  lOunl 
on  (  n  tapai  itors  tor  tomplele  tie  pendabililt . 
for  lone  yt  ars  ot  trouble-tree  pi  rlorm.iiut .  lor 
rially  iteiuiine  Ciononiy.  I’lrhaps  ih.il  s  why 
an  impressiee  perientay;e  make  it  a  jMiint  to 
s|seiify(  T)  s.  Inijuiries  cordially  in\  lied.  (  at- 
aloi;  available  on  rei|uest. 


riirnell-Dubilier  I  leitric  ferporation.  South  Plain- 
field  New  Jersey,  Dept.  K109.  Other  plants  in  New 

It- .hi. id.  ltr....kliti'  .111.1  \e.-i.  -'ll.  M.iss  ,  Proii- 
.li  n.  c .  R  I  .  In.li.in.!)-  .Ii  -.  In.)  .  .111  I 
lihsi.li.iri.  riu  K.idi.irl  I  orp  . 

<  K  iil.ind.  ( >hio 


7Ve/c/ 


26 


October.  1949  —  ELECTRONICS 


loudspeakers 


Genuine 


Typkol  of  Jensen  leadership  in  loudspeaker  engineering  is  fhe 
acoustic  diverging  lens  used  on  the  H-510  Cooxiol  illustrated 
obove.  Adapting  optical  principles  to  acoustics,  this  lens  octs  in 
conjunction  with  the  h-f  horn  to  distribute  h-f  rodiotion  uniformly 
over  a  wide  angle  .  .  .  insures  constont  balance  and  high  qual¬ 
ity  reproduction  throughout  the  whole  room. 


MODELS 


16  COMPLETELY  NEW 

3  1  5-inch  Coaxials,  1  1  2-inch  Coaxial 
1 1  5-inch  to  1  5-inch  Single  Radiator  models 


Now  music  can  come  to  life  for  everyone  — for  in  the  new  Jensen 
Genuine  Wide  Range  Loudspeaker  series,  there  is  a  choice  of 
cost,  size  and  degree-of -performance  to  meet  every  requirement 
for  thrilling,  realistic  reproduction.  Whether  it  be  a  5"  loud¬ 
speaker  at  $8  list  ...  a  12"  Coaxial  at  $33.40  list  ...  or  a 
15"  Cooxiol  with  the  new  Jensen  Wide-Angle  Acoustic  Lens 
listing  at  $135  .  .  .  you  will  find  totally  new  concepts  of  perform¬ 
ance,  way  ahead  of  conventional  speaker  reproduction,  brilli¬ 
antly  engineered  and  painstokingly  constructed  into  these  new 
products. 

Write  now  for  Data  Sheet  No.  152  describing  oil  the  new 
loudspeakers  in  the  Jensen  Genuine  Wide-Ronge  series,  ond 
booklet  Let  Music  Come  to  Lifel  " 


(denttfief 


odvonced-deiign  /oudipeaker  .  . 
xocfing  r«qui'«m»nr(  for  faiihfui 
Sieved  through  the  motf  modern 


JENSiN  MFC  CO  CHICAGO 


en^en 


^  WIDE  RANGES 

Division  of  the  Muter  Componr 

6607  SOUTH  LARAMIE  AVENUE  •  CHICAGO  38,  ILLINOIS 
In  Conodo.  Copper  Wire  Products,  Ltd..  351  Corlow  Avenue,  Toronto 
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IN  HIGH  TEMPERATURE 
APPLICATIONS 


.^pyromtt*r  tube«-> 
Co4iibutlion  chombei 
id*  proctssing  contoii 


phot*,  sulphuric  ocid  and  silica 
gel  processing  furnoces,  Zircon 
offers  definite  odvantoges.  Its 
properties  moke  it  on  ir^ol  body 
constituent  in  certain  electrical 
porceloins.  As  o  mold  and  core 
wash  ingredient,  it  is  in  increas* 
ing  demond  and  is  receiving  con- 
sideroble  ottention  as  a  mold 
moterial  in  preci'sion  olloy  casting. 


nulor  ond  milled  sircon  of 
ous  purities  ore  availoble  also 
iddition  to  lircon  refractories, 


During  years  of  reseorch  and 
procticol  experience,  a  fund  of  in- 
formotion  on  the  properties,  oppli- 
cotions  ond  potentials  of  xircon 
compounds  hos  been  built  up. 

Specific  data  and  procticol  sug¬ 
gestions  may  be  obtained  through 
our  field  engineers  or  by  writing 
our  New  York  office  direct. 


TITANIUM  ALLOY  MFC.  DIVISION 

NATIONAL  LEAD  COMPANY 

Executive  and  Sales  Offices;  111  BROADWAY,  NEW  YORK.N.Y.  •  General  Offices  and  Works:  NIAGARA  FAILS,  N.  Y. 


Zirconniai  Silicate— 
67%  Zr<h  +  33%  SiOz 


FOR  HIGH  MBLTING  POINT, 

HBAT  SMOCK  RBStSTANCB, 
LOW  THBRMAl  BXPANSION, 

ACID  AND  CORROSION  RBSISTANCB, 
HIGH  MBCHANICAL  STRENGTH, 

GOOD  BLBCTRICAL  RBSISTIVirr. 


IMICHANICAL,  THERJMAL,  CHtAHCAL  AND  ^ 
PHYSICAL  PROPERTIES 

CryMoi  SWuctwre . .  .  Te4ni«OfH 

•uHt  Doatity  — 

Ormndac  ZircoM . IM  lk«7cw.ft.  AIOA 

mUd  Zircon . 1tl  ib»7c«.  ft.  0.05f  Nn^ca.ia. 

Rrod  Raomtod  tody . 2IA  lb*7cw.ft.  O.ISS  HM7cM.ia. 

n>od  Sii|t  Cost  tody  .  2S0  lb«7co.  ft.  0.1M  lb«7co.  in. 

Thormol  Coodoctivity  cal/°C/»</<m/cin 

(W  •«  70e°F  =  0.M1  •TU/°ffMc/in/t^  ft . =  •l«2S« 

AUoo  SpocMc  Heat . (21-SI'’C)  0.192  cal/orcNn/^C 

SofteOioa  Mot .  2492V  (I9ee°0 

CoM  Modohit  of  Roplure . Hanimed  Oody— IM>0>2M0  pu 

Slip  CoH  tody- TOdCLOOOoV) 

Melliot  Point .  (2fOO-t2M°C)  4000.4100V 

Thermal  Expantioo  (mean  revertIMe . 4J  ■  10-*/°C 

20'’-1000°C)  9.Sx10.*/V 

IncehiUe  in  o^veooc  aihaiine  talatiene«ad  in  aH  acide 


Dielectric  Conctoat  i  .  .  . 

Reiictivity  at  V  in  iHapalMn«/ia. 


a  registered  trodamork. 
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.  ^^NFRAI  f  I  Ft  IRK  t  OMPANY  pionclTtd  thf  hrtiail- 

J  hand  jja!*  switchinf;  tuht  tor  miirowatc  appli- 
catii>n>.  Ironi  Ci-I’  rcM-arth  lahoratoricN  and  draw- 
ln^■hoard^  canit  the  original  plans  lor  these  r-l 
‘■|rallic  sentinels"  w  hose  instant  and  auttiniatie  oper¬ 
ation  makes  possible  modern  radar  lor  militart 
purptises — tor  electronic  nat  igation  in  loj;  and  dark¬ 
ness — lor  airwa\  scanning,  airport  trallic  control, 
and  cloud  and  weather  stud\. 

.Now  Ci.F.  oflers  to  equipment  designers  and  users 
a  group  t)l  highU  deseloped  I'R.  ATR.  and  PRI  -  I'R 
types  which  reflect  intensise  eflort  to  achiete  still 


more  ellicient  tuhe-sw  itching  in  microw  ave  wttrk. 

Ket  ratings  are  given  below,  (Complete  character¬ 
istics  and  perlormance  data  gladiv  will  be  supplied 
at  vour  re(|uest.  covering  anv  or  all  ol  the  tubes 
listevl.  .Announcement  ol  still  other  tvpes  later,  mav 
be  expected  in  view  ol  Cieneral  I'lectric's  continuing 
program  in  the  lielil. 

I  or  inlormation.  prices,  and  the  help  of  specialist 
tube  engineers  who  gladly  will  cooperate  in  chotis- 
ing  the  right  tubes  lor  your  microwave  circuits,  wire 
or  w  rite  Cmntrul  I. lei  trie  (..onipjiii,  l  lei  tmiiii  s  l)e- 
p,irtniriit.  Si  henei  t,u/i  ?.  Sett  Sork. 


RATINGS 


Group 

Type  No. 

Freq.  ranse 

Mai  peak  power 

Leakage  power 

Recovery  time,  max 

TR 

CL-IB63-A 

8490-9578  me 

250  kw 

30  mw  max 

Mm  tiring  power 

4  mu  »ec 
at  —  3  db 

Loaded  Q,  typical 

ATR 

GI-IB35 

9000-9600  me 

250  kw 

5  kw 

4 

GIIB37 

8500-9000  me 

230  kw 

5  kw 

4 

GI-1B44 

2680-2830  me 

1  000  kw 

20  kw 

4 

GL-1B36 

2783-2922  me 

1 000  kw 

20  kw 

4 

Leakage  energy 

PRE-TR 

GL-1B38 

2700-2910  me 

1 000  kw 

100  kw 

.0002  joules 

GENERAL 


ELECTRIC 


FIRST  AND  GREATEST  NAME  IN  ELECTRONICS 
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O  Now  you  can  secure  modern  electronic 
products,  specially  designed  to  meet  the 
exacting  and  changing  needs  of  the  elec¬ 
tronics  industry.  All  I-T-E  wire-wound  com¬ 
ponents  are  engineered  for  quality  —  giv’en 
the  same  thought  in  design,  the  same  care  in 
fabrication  that  the  most  complicated  I-T-E 
Switchgear  devices  receive. 

Whatever  your  w'ire-w'ound  needs,  it  will 
pay  you  to  investigate  I-T-E  precision- 
built  products.  For  complete  information 
on  any  of  these  products  —  or  for  informa¬ 
tion  on  special  w'ire-wound  fabrications  — 
write  us  specifying  your  needs. 


tif>m  ~  - 


dtSlSlOdS 

700  ^ 


t.om  >0to_ 


msisioKS 

7(1  to 


I-T-E  STANDARD  AND  OVAL  POWER  RESISTORS 

All  I-T-E  Standard  and  Oval  Power  Re¬ 
sistors  are  ruggedly  constructed,  fully  capable 
of  meeting  the  most  critical  conditions  of 
heavy  usage.  Bases  are  made  of  best,  non- 
hygroscopic  ceramics.  Terminals  are  tinned, 
double-leaf  tabs,  securely  fastened  to  ceramic 
base  tube.  Resistance  wires  are  purest  ob¬ 
tainable;  and  are  uniformly  wound,  mechani¬ 
cally  tied,  and  silver-soldered  for  permanent, 
solid  connections.  The  glazed,  moisture-repel¬ 
lent  surface  is  made  of  blue-black  vitreous 
enamel  or  organic  coating,  if  specially  ordered, 
which  locks  and  insulates  the  wire  winding, 
and  provides  fast  heat  dissipation. 


I  po'«e‘  7*;.,,anceol  VO  c 
L.tO  a  "O'"'*,  V  anO  *' 


mat 

fs  coj 


l-T-E  '  METCIADS 


Metal  Clod  Resistors) 

Th«sr  prcrtsifni  built  nulat  riad  resistors  arr  made  of  high 
gradr  rfsistanre  wire-,  wound  on  a  s|x*rial  heat  resistant  hake* 
litc  stri|>,  insulated  by  special  jshenolic  insulation.  The  re- 
sistaiiee  element  is  roinpletely  enclosed  in  a  metal  case  of 
either  brass  or  zinc  plated  steel  to  provide  an  efficient  |»ath 
to  dissif>ate  heat  to  the  chassis.  The  brass  terminals  are 
securely  anchored  to  the  wire  wound  bakelite  strip  and  are 
tinned  for  easy  soldering  I  T  E  "Metclad**  resistors  are 
available  in  length  from  2'  to  12*;  in  wattage  from  7  to  42. 
They  may  be  had  in  various  mountings  to  customer’s 
specifications. 


I-T-E  DEFIECTION  YOKES 


Deflection  yokes  are  built  with  uniform  characteristics:  wire 
size  and  quality  is  constantly  checked.  The  coils  are  im¬ 
pregnated  in  a  special  moisture  resistant  thermo  plastic 
material  properly  cured  to  insure  a  firm  coil  with  the  minimum 
of  losses.  Deflection  yokes  may  be  obtained  complete  with 
wire  leads,  resistors  and  capacitors  to  customer’s  specifications. 


l-T-E  FOCUS  cons 


1  T-E  Foc'us  Coils  are  available  in  two  types:  The  first  type 
utilizes  an  electro-magnet.  The  second  type  combines  a  per¬ 
manent  magnet  with  an  adjustable  electro-magnet.  Both  are 
wound  of  finest  enameled  uniform-cross-section  copper  wire. 
Leads  are  securely  anchored,  and  the  entire  wound  assembly  is 
enclosed  in  a  pressed  steel  case,  which  is  zinc-plated  to  resist 
corrosion.  PM  EM  construction  makes  possible  the  use 
of  smaller  and  less  expensive  power  supply,  retains  proper 
focusing  longer,  and  minimizes  temperature  rise.  I-T-E  Focus 
Coils  are  made  for  use  with  tubes  10',  12',  and  16'  in  size. 
Information  required  to  manufacture:  Type  of  tube;  second 
anode  voltage;  focusing  current.  Mountings  and  leads  are 
made  to  specifications. 


ISOLATED  PHASE  NS  STNl 
^S  r  RESISTORS  •  SPIotf 
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I  N  SU  RO  K 

RICHARDSON 


A  RECORD  OF  SERVICE  —  The  Hiolianlsoii 

( i(iiii|iaiiy  is  of  llie  <-oiitrilMitioii  l.ainiiiatnl  aii<l 

Moltlol  INSIHOK  liavf  mail*'  t<i  iiiiliislrial  progress. 

INSl  HOK  lias  lii*<-oiii*' a  s\ nibol  of  i|iialil\  wIuti-mt 
plastics  arc  used,  anil  Hiclianlsoii  laboratory.  ciij:i- 
iiecrin^  anil  proibiction  skills  bavc  written  important 
chapters  in  tbc  ilcxelopmcnt  of  many  proibicts,  botb 
for  military  anil  peace-time  use. 

\X  e  mention  past  accumplisbments  only  because 
they  may  help  you  unilerstanil  tliat  Kicbarilson  can 
offer  experieiiceil  belp  in  every  phase  of  the  planning' 
anil  proibiction  of  plastics  parts. 

Vi  by  not  seiiil  us  specifications  today  .  .  .  and  learn 
bow  Kicbardsoii  experience  and  facilities  can  work 


9^^  RICHARDSON  COMPANY 

GENERAL  OFEICES  LOCKLAND.  OHIO  FOUNDED  IN  1650 

Sales  Headquarters:  MELROSE  PARK,  ILLINOIS 
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DIRECT  INTERELECTRODE  I 

CAPACITANCES 

With 

Without 

Shield 

Shield 

Grid  to  plate:  (Gi  to  p)  max.  0.10 

0.15 

Input:  Gl  to  (F  *  G2  G3I  fl.5 

8.5 

M-M-f 

Output:  P  to  (F  G2  G3)  9.5 

6 

RATINGS 

1  fntorpr^f^d  According  fo  RMA  Sfandord  M6-2I0  I 

CLASS  B  OR  CLASS  C  AMPLIFIER 

Filament  Voltage  (^15%)  2.5 

50 

VOLTS 

Maximum  Plate  Voltage 

1  50 

VOLTS 

Maximum  Grid  Voltage 

0 

VOLTS 

Maximum  Grid  ff^2  Voltage 

150 

VOLTS 

Moximum  Negative  Grid  Voltage 

-75 

VOLTS 

Maximum  Plate  Dissipation 

5 

WATTS 

Maximum  Grid  #2  Power  Input 

2 

watts 

Maximum  Plate  Current 

40 

MA. 

Maximum  Grid  ^1  Current 

3 

MA. 

Maximum  Frequency  for  Moximum  Plote 

Input  Power 

too 

MC 

TUNG-SOL 

ELECTRON  TUBES 


CHARACTERISTICS 

Typfcol  Operating  Condition*  and  Chorocrorisfics 

RF  amplifier  at 

70  MC 

CLASS  ■ 

CLASS  C 

Filament  Voltage  2.5 

5,0 

2.5  5.0 

VOLTS 

Filament  Current  460 

230 

460  230 

MA. 

DC  Plate  Voltage 

150 

150 

VOLTS 

Grid  Voltage 

0 

0 

VOLTS 

DC  Grid  ^7  Voltage 

150 

150 

VOLTS 

DC  Grid  Voltage 

-15 

-24 

VOLTS 

Peak  RF  Grid  Voltoge 

23 

35 

VOLTS 

Grid  §7  Resistor 

1500 

0 

OHMS 

I  Grid  #1  Resistor  15000 

20000 

OHMS 

DC  Plote  Current 

40 

40 

MA. 

DC  Grid  #2  Current 

7 

1 1 

MA. 

DC  Grid  ^1  Current 

1 

1.2 

MA. 

Grid  ^1  Driving  Power  (Approx.)  60 

100 

MW. 

Useful  Power  Output 

2.8 

3.1 

WATTS 

Triode  Amplificotion  Foctor 

(Approx,  ot  lb  -  30  mo.) 

6.8 

- 


Hermetically  Sealed  in  Metal  Cases 


Sprajjiic*  Subminiaturt*  Paper  (iapaciturs  represent  the  latest  development  in 
the  trend  toward  smaller  components  with  characteristics  that  are  at  least 
equal  and  often  superior  to  their  larger  counterparts. 

The  unusually  small  size  of  these  paper  capacitors  is  a  direct  result  of  new 
techniques,  materials  and  processes  developed  through  painstaking  research. 

Sprague  Subminiature  Paper  Clapacitors  give  trt)uble-free  performance 
under  the  most  exacting  electrical,  temperature  and  humidity  conditions. 

Glass-to-metal  st)lder-sealed  terminals  assure  positive  hermetic  closure 
with  maximum  arc-over  clearance  to  metal  cases.  Subminiature  capacitors  are 
available  with  either  grounded  or  insulated  sections  using  various  capacitor 
impregnants,  so  as  to  best  meet  ynur  individual  circuit  requirements  for 
physical  size,  insulation  resistance,  operating  temperature  and  other  factors. 

C^omplete  details  of  Sprague  Subminiature  Paper  ('apacitors  are  given  in 
Bulletin  No.  213.  Please  write  for  your  copy  on  company  letterhead. 


SPPQGUE 


PIONEERS  IN 


SPRQGUE  ELECTRIC  COIRPRnV 

North  Adams,  Massachusetts 


ELECTRONIC  DEVELOPMENT 
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The  NEW  “dag”  CRT  Interior  Wall  Coating,  a  colloidal  graphite 
dispersion,  is  widely  used  to  improve  the  performance  of  television 
viewing  tubes. 

Specifically  developed  by  Acheson  Colloids  engineers  for  CRT  interior 
surface  coating,  this  dispersion  provides  a  colloidal  graphite  film  which 
serves  as  a  final  high  voltage  anode,  and  improves  screen  contrast  by 
absorbing  reflected  light. 

*‘dag”  CRT  Wall  Coating  sticks  fast  to  all  types  of  glass.  A  simple 
adjustable  applicator  gives  a  uniform  coating  from  tube  face  to  tube 
neck  while  the  envelope  is  turned  in  a  lathe. 

Electrical  and  electronic  manufacturers  use  “dag”  colloidal  graphite 
because  it  is  opaque,  electrically  conductive,  chemically  inactive,  diamag¬ 
netic,  resistant  to  electron  bombardment,  low  in  photoelectric  sensitivity  and 
a  gas  adsorbent.  Can  this  unique  combination  of  properties  be  helpful  to 
you?  Mail  coupon  TODAY  for  more  information. 


“dag” 

Colloidal 

Graphite 

in 

^Television 


ACHESON  COLLOIDS  CORPORATION 
PORT  HURON,  MICHIGAN 


Send  me  more  information  on  **dag 
electronics. 


colloidal  graphite  in 
Send  an  Acheson  Colloids  engineer  at  my  convenience. 


Name 


Company  Name 

Address 

City 


State _ 


ACHESON 

COLLOIDS 

CORPORATION 

Port  Huron, 
Michigan 
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It  to  work  with 
an  MB  Vibration  Exciter 


MODEL  S3  VIIKATION  EXCITER  D«l!v«ri  controlled  fore#  up  to 
200  pounds,  in  froquoncy  rang#  of  3  to  500  c.p.s. 


Totting  of  imoll  turbino  blodot  (oncirclod)  mounted  on  on  MB 
Model  C-1  Eiciter  which  delivers  2S  pounds  force  in  range  of 
4  to  500  c.p.s.  (ond  higher).  Using  stroboscopic  lighting, 
resonances  ond  deflections  are  studied  vuuolly  —  and  ony 
need  for  corrections  determined  quickly.  A  stronger,  stiffer 
blade  is  sure  to  result. 


You  can  save  time,  eliminate  tedious  calculations,  and  improve  your 
product  with  the  help  of  an  MB  electromagnetic  shaker.  Note  how 
these  benefits  add  up  in  the  following  typical  applications  -  just 
three  of  many  uses  for  this  quality-control  and  research  “tool." 


■OOEl  S*  VtllATION  EXCITE*  0«lly«n  a 
pounds  force  from  70  to  1.000 
usoble  to  20,000  c.p.s. 


INDEFATIGABU  FATKUE  TESTER  -  Here 
is  the  endurance  tester  to  show  up 
quickly  those  faults  which  often  re¬ 
sult  in  failures  under  dynamic 
stresses.  Why  risk  trouble  reports? 
You  can  shake  such  parts  as  axles, 
brackets,  complete  assemblies,  hous¬ 
ings,  castings  and  make  improve¬ 
ments  before  full  scale  production  — 
before  the  remedy  becomes  costly. 

NOISE  LOCATER  —  Operating  silently, 
the  MB  Exciter  reveals  sources  of 
noise  in  equipment  of  all  types.  Be¬ 
cause  you  oan  “scan”  a  product’s 
operating  frequency  range,  you  can 
put  your  finger  right  on  resonant 


trouble  areas.  Less  noise  means 
more  customer  satisfaction. 

SHAKE  OUT  THE  “BUGS"-  Electrical  and 
sensitive  components  can  be 
checked  for  ability  to  withstand 
severe  vibratory  service  conditions. 
Reproduce  the  effect  of  years  of 
vibration  on  your  product  within 
hours! 

You’ll  find  MB  Vibration  Exciters 
at  work  for  many  leading  compan¬ 
ies  recognized  for  the  quality  of 
their  engineering.  Would  you  like  to 
know  how  to  i.pply  one  to  your  own 
problems?  An  MB  engineer  will  be 
glad  to  show  you-without  obligation. 


DO  YOU  HAVE  OUR 
NEW  BUUETIN  ON  FILET 

It  contains  helpful  design  data 
on  vibration  control,  plus  more 
information  on  the  line  of  MB 
Exciters.  Write  for  your  copy 
today.  Ask  for  bulletin  N0.4IO-GS. 


MANUFACTURING  COMPANY,  Inc. 

1060  Slate  St.,  New  Haven  11,  Conn. 


Never  a  “sour  note"  of  spoilage,  delay 
or  accident  where  these  automatically  straight-driving  American  Phillips 
Screws  are  used  in  assembly.  Costly  materials  and  hours  of  skilled  work¬ 
manship  are  never  wasted  or  lost.  To  the  contrary,  American  Phillips 
Screws  combine  speed  with  precision  so  that  fastening  time  is  cut  50%,  even 
on  the  fussiest  work. 


American  Phillips  Screws  are  “grace 
:es  '  in  their  clean,  modern  appearance  on  musical  instruments  and  all 
ler  products...  a  signature  of  quality  on  the  surface  that  certifies  the 
quality  within.  Wherever  you  find  American  Phillips  Screws,  you  find 
a  product  that  sells  well  and  sta'ss  sold.  Write. 


Of  fHI 


AMERICAN  SCREW  COMPANY,  PROVIDENCE  1,  RHODE  ISLAND 

Chfcogo  5S9  I.  IllinpU  St.  Norristown,  Po.  Dofro/f  2:  502  Stophonson  luildinp 


ALL  TYPES  ^ 

AU  METALS;  Stool, 
ftross.  Brofiio.  Stoln- 
lost  Stool,  Alomlnom. 
Monol.  Evordor  (sili¬ 
con  bronto) 
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For  muiy  yam  TKe  Heuvot  Corporatioo  hat  bcca  a 
laaifaf  ia  die  deeelopawiH  of  adeaacad  type*  of  porentioMi 
ctcn.  It  piooaered  die  Mktl  potearioni tier-die  pocamioai- 
cter  now  ao  widely  lued  in  coatpaaer  circaio,  nidar  eaaip> 
mem,  ariatioa  deeioM  and  othm  aaliary  and  iadattrial 
appUcaiiona.  It  piooeetad  die  DUOOMI*— ^  tunM-iodkat- 
iap  dial  that  gtcndy  winplidat  dm  coottoi  of  makiplo-tuni 
poMadoawtcn  and  other  amilar  deeicca.  And  k  has  aim 
pkmaatad  in  the  deeatopaMot  of  mnay  other  aakpie  po> 
leodmaatrk  adeanccmems  where  hicbeft  thill  coaplcd  with 
ability  to  BiaM>produce  to  doae  toierawcei  have  bean  inK 
petmtiea. 


In  order  to  meat  rigid  govcnunent  apacihtatiooa  on 
thaae  dinrciopaieata-aad  at  die  taaac  time  prodaae  them 
acowonacany— HEUfOT*  hat  perfactad  Haiqae  maauiactar- 
iag  facilkiaa,  iodadiag  high  iptad  marhinit  capaMr  of  armd* 
iag  aatxanm  lengths  it  tmiatncr  ikattait  amployiag  wire 
even  lam  than  XWt''  diamaiar.  Tham  srinding  amihlaii  art 
farther  tapplementad  by  tpacial  taadag  iacilidm  aad  po> 
tamiomrmr  “Imow-how"  aaaarpattad  ia  the  indattry. 


‘Trod*  AHoriis 


menfol  oppiicotions.  't 

Alto  hdipful  col.  ' 

broting  ond  checking 

led  equipment.  Com  » 

b.nei  high  occufocy 

ond  Wide  ronge  of  Y 

10  turn  HELIPOT  with 

precision  odiudobilily  of  DUODIAl  Avail 
oble  in  eight  stock  resistonce  values  from 
100  to  100,000  ohms,  ond  other  volues  on 
speciot  order 

~Ask  for  Bulletin  10^  — 


MOOEIS  R  AND  W  OUOOIAIS 

Each  model  ovoiloble  m  stondord  turns  rot.os 
of  10.  15,  25  ond  40  to  1-  Inner  scole  in 
dicotes  ongulor  position  of  HELIPOT  sliding 
contoct.  ond  outer  scale  the  hel.col  turn  on 
which  it  is  locottd  Con  be  driven  from  knob 
or  shoft  end. 

R-?  diameter,  exclusive  of  index 
W-4  3  4  diameter,  exclusive  of  index  Fee 
tures  finger  hole  in  knob  to  speed  rototion 
—  Ask  for  Bulletins  104  ond  II4  — 


3-GANGED  MOOtl  A  HCLIROT  AND 
DOURIC  SHAH  IMODCl  C  NEIIROT 
All  HEIIPOTS,  ond  the  Model  F  Potentiometer, 
con  be  furnished  with  shoft  extensions  ond 
mounting  bushings  ot  ecKh  end  to  focilita** 
coupling  to  other  equipment. 

The  Model  F,  ond  the  A.  B.  and  C  HCLiPOTS 
Of#  ovoiloble  in  multiple  ossembhes,  gonged 
ot  the  foctory  on  common  shofts.  for  the  con* 
trol  of  ossocioted  circuits. 


MULTITAPRfO  MOOIl  •  HfLIROT  AND 
4.GANGID  TARPfD  MOOil  P 

This  Model  B  HELIPOT  centoins  2B  tops.  pIcKed 
os  required  at  specified  points  on  coil.  The 
Four -Gong  Mociel  F  Potenter>tiometer  contoint 
10  tops  on  eoch  section  Such  tops  permit  use 
of  podding  resistors  to  creote  desired  non 
linecK  potentiometer  functions,  with  odvontcyge 
of  flexibility,  in  that  curves  con  be  oltered  os 
required 


T  H  E 


neiipot 


CORPORATION,  SOUTH  PASADENA  2,  CALIFORNIA 
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MILWAUKEE  2 
312  E.  Wisconsin  Avo. 


DETROIT  2 
IS  Lawronco  Avo. 
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VARNISHED  TUBING  PRODUCTS 


DIEFLEX  PRODUCTS  LIST 

MADE  WITH  BRAIDED  CDTTDN  SLEEVING  BASE 
GraDe  A-1  Matneto  Grade  Vamisked  Tubints 
Grade  B-t  Standard  Grade  Varnished  Tubings 
Grades  C-1  and  C-2  Heavily  Coated  Saturated  Sleevings 
Grade  C-3  lightly  Coated  Saturated  Sleevings 
Heavy  Wall  Varnished  Tubings  and  Saturated  Sleevings 
MADE  WITH  BRAIDED  GLASS  SLEEVING  BASE 
Grade  A-1  Magneto  Grade  Varnished  Glass  Tubings 
Grade  C-1  Extra  Heavily  Saturated  Glass  Sleevings 
Grade  C-2  Heavily  Saturated  Glass  Sleevings 
Grade  C-3  Lightly  Saturated  Glass  Sleevings 
Silicone -Treated  Glass  Varnished  Tubings  and  Sleevings 


FREE 


TECHNICAL 

LITERATURE 


Send  for  your  free  copy  of  the 
Dieflex  technical  folder  which 
describe*  the  different  type* 
and  grade*  of  L>ieflex  Varniah* 
ed  Tubings  and  Saturated 
Sleevings.  Easy-to*read  charts 
help  you  to  select  the  right 
Cubing  or  sleeving  for  your  por- 
ticular  application. 


SURE,  you  have  to  put  on  the  heat  * 
for  greater  productivity  with  today’s 
more  competitive  market. 

But,  you  don’t  have  to  work  harder 
to  turn  out  more  goods — not  when  you 
let  Dieflex  Varnished  Tubing  Products 
take  the  extra  load . . .  and  Dieflex  will! 
The  secret  lies  in  easier  handling,  greater 
flexibility,  non-fraying  ends.  No  time  is 
wasted  struggling  with  hard-to-assemble 
pieces;  slow-down  causes  are  eliminated, 
production  is  greater... with  no  increase 
in  effort!  And  the  smooth  inside  bore 
of  Dieflex  prevents  snagging,  guarantees 
a  rapid,  even  flow  of  production. 

Arrange  now  to  get  test-run  samples 
and  prove  to  your  own  satisfaction  that 
Dieflex  increases  production.  Contact 
your  nearest  Dieflex  sales  oflice,  today. 


INSULATlOh 

MANUFACTURERS  CORPORATION 

Chicago  6  *  565  W.  Washington  Blvd. 


CLEVELAND  14 

1231  Superior  Av«..  N.  E. 

DAYTON  2 
120  W.  Socond  Sf. 


IMC  Ropro*oAfaffv«* 

W.  C.  JOHNSON— PEORIA  S— 101  Holm  Court 
H.  A.  HOLDEN— MINNEAPOLIS  3— t20t  Hormon  Ploco 
H.  R.  METHEN— DETROIT  2— IS  Lowronco  Avo. 
Avftiorlxod  DUtrihyfort 
INSULATION  ond  WIRES  INCORPORATED 
St.  Louis  3,  Mo.  •  AHonto,  Go.  •  Soston  20,  Moss. 
Ootroit  2.  Mich.  •  Houston  2.  Tox.  •  Hillsido,  N.  J. 
ond  othor  citios. 

TRUSTATE  SUPPLY  CORPORATIONS 
to*  Anpolo*  13,  Col.  •  Son  Proncisco  7,  Col.  •  SootHo  4,  Wa*li« 
SUFLEX  CORPORATION 

33-11  — S7th  St.,  Woodsido,  N.  Y.  ^ 
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S©IA"CVE"* 

CONSTANT  VOLTAGE 
POWER  SUPPLY  TRANSFORMER 


The  SOLA  "CVE"  Transformer  deliv¬ 
ers  filament  and  plate  voltages 
regulated  within  +  3%  or  less, 
with  line  voltage  variations  of  100- 
130  volts.  (See  chart  for  typical 
regulation  curve.) 


SOLA  CONSTANT  VOLTAGE  TRANSFORMER 

CONVENTIONAL  POWER  TRANSFORMER  — 


PRIMARY  VOLTASE 


Now  you  con  enjoy  the  benefits  of  a  constant  voltage  power  supply 
tronsformer  at  lower  costs  with  the  SOLA  "CVE".  This  modification  of 
the  famous  SOLA  "CV"  precision  constant  voltage  transformers  pro¬ 
vides  a  compact  regulated  source  of  plate  and  filament  windings  on 
the  same  core. 

Your  local  electronic  distributor  has  each  of  the  three  sizes  in  stock, 
or  can  readily  supply  you  with  them.  We  welcome  any  inquiries  you 
may  hove  concerning  the  SOLA  "CVE"  ond  its  specific  application  to 
your  requirements. 

Write  if  you  would  like  to  receive  mailings  of  the  latest 
technical  data  on  the  many  SOLA  developments. 


TRANSFORMERS 


‘XV”  ter  kigb  prNisiee  veltage  rcgelatiee.  “XVC”  fer  recalated  citctreaie  senMI*** 
’XVA"  fer  ceesteet  veltece  epplieece  entlieMiee. 


troiMlerwn  fen  Cemtont  Votrog*  *  CeM  Cortiodn  Ughling  *  Airport  Ugtiting  *  Soriot  UghtHig  •  tIuoroKoni  lighting  *  luniinein  Tub#  Si  gw 
OH  evriwr  Ignition  •  X-*oy  •  Powor  •  Controb  •  Signol  Syitoni  •  oK.  •  SOtA  lUORK  COMPANT.  4*M  W.  1«th  Stroot,  Chkogo  SO.  INitMts 


JfonVWwrrd  nadir  Uanu  h:  ADVANCE  COMPONENTS  LTOl.  WtkknwMMr.  E..  Ea^naS  ENDURANCE  ELECTRIC  COi.  Concord  War.  N.  1  W..  AaMraSn 
M.  C  A  A  VERITABLE  ALTER.  Cnorhtvtic  (Scion).  Prnacn  UCOA  RADIO  SJL.  Bnnooc  Airnn.  Aigcoiioa 


ELECTRONICS  — October,  1949 


39 


A  PARTIAL  LIST  OF  M-R  PRODUCTS:  FIBERGIAS  VARNISHED  TUBING.  TAPE  AND  CLOTH  •  INSULATING  PAPERS 
AND  TWINES  •  CABLE  FILLING  AND  POTHEAD  COMPOUNDS  •  FRICTION  TAPE  AND  SPLICE  •  TRANSFORMER  COM 
POUNDS  •  FIBERGLAS  SATURATED  SLEEVING  •  ASBESTOS  SLEEVING  AND  TAPE  •  VARNISHED  CAMBRIC  CLOTH  AND 
TAPE  •  MICA  PLATE,  TAPE,  PAPER,  CLOTH,  TUBING  •  FIBERGLAS  BRAIDED  SLEEVING  •  COTTON  TAPES.  WEBBINGS  AND 
SLEEVINGS  •  IMPREGNATED  VARNISH  TUBING  •  INSULATED  VARNISHES  OF  ALL  TYPES  •  EXTRUDED  PLASTIC  TUBING 
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Follow  th€  Loaders  to 


Pyrovac  plate  ...  for  long  life 
and  to  withstand  momentary 
overloads. 

Eimac  non-emitting  grid  .  .  .  for 
stability  of  operation. 

Component  materials  are 
chemically  stable  .  .  .  insuring 
long  filament  life. 

Mechanical  design  of  internal 
structures  produces  a  high  degree 
of  rigidity  and  resistance  to 
physical  abuse. 

Trade-marked  "Eimac"  .  .  .  your 
assurance  of  superior  performance 
and  continuing  service. 

Tungsten  leads  .  .  .  for  low  R-F 
resistance. 

Eimac  moulded  glass  base  and 
precision  aligned  base  pins. 


Developed  and  built  by  Eimac,  the  new  3-200A3/592  is  directly  interchangeable  with 
existing  tubes  marked  592  without  equipment  modification. 


if 


The  structural  features  indicated  above  impart  to  this  new  triode  a  long  life  span  and 
rugged  contruction  customarily  associated  with  Eimac  tubes. 

Further  information  may  be  had  by  writing  the  Application  Engineering  Department  of: 


EITEL-McCULLOUGH,  INC.  SAN  BRUNO,  CALIFORNIA 

Eiport  Aq.nti;  Frai.r  S  Hjni.n,  101  Cl«y  St.,  San  Franclico,  California 
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MUCH  ELECTRICAL 

MANUFACTURING  MAGIC 
BEGINS  HERE 


(Left)  I-T-E  Contact  Block  made  from  an  extruded  shape.  This 
was  formerly  extruded  in  electrolytic  copper;  changing  to 
Revere  Free-Cutting  Copper  resulted  in  a  saving  of  30'  f  in 
machining  time.  {Right)  1-T-E  "K.”  Breaker,  Main  Contact 
Assembly  in  open  position.  This  is  an  especially  interesting 
assembly,  since  it  shows  no  less  than  eight  extruded  shapes  in 
copper  and  bronze.  Use  of  these  shapes  makes  the  assembly 
more  compact,  stronger,  lighter,  and  considerably  more  eco¬ 
nomical  to  produce.  The  contacts  are  silver  alloy,  and  the  unit 
is  silver  plated. ...  In  addition  to  supplying  I-T-E  with  extruded 
shapes,  and  strip.  Revere  furnishes  rolls,  bar,  rod,  sheets,  in  a 
wicle  range  of  non-ferrous  alloys,  and  seamless  brass  tube. 


{Left)  Main  movable  Contacts  and  Flexible  Connectors  in  an 
I-T-E  "K.”  Type  Circuit  Breaker.  The  two  contacts  are  made 
from  Revere  Extruded  Shapes.  Revere  and  I-T-E  collaborated 
closely  on  the  specifications  for  the  thin-gauge  copper  strip  for 
the  pigtails,  working  out  the  correct  gauge  and  temper  to  avoid 
notch  effects  and  cracking  of  the  connection  at  the  braze. 
{Right)  Main  Separable  Contacts  from  an  I-T-E  Type  "LG" 
Circuit  Breaker.  These  are  stamped  from  Revere  Copper  Strip 
with  the  temper  specially  controlled  to  eliminate  a  de-burring 
operation  previously  found  necessary  to  obtain  edge  surface 
suitable  for  electrical  contacts.  {Inset)  Back  view  of  "K”  type 
Breaker  showing  a  similar  type  of  contaa. 
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9  One  of  the  best  known  manufacturers 
of  air  circuit  breakers  in  the  country  is  the 
I-T-E  Circuit  Breaker  Company,  located 
at  19th  and  Hamilton  Streets  in  Phila¬ 
delphia.  From  its  inception  the  company 
has  displayed  unusual  receptiveness  to 
new  ideas,  whether  from  within  or  with¬ 
out;  hence  it  has  done  its  share  of  pio¬ 
neering,  and  perhaps  more.  Revere  is 
proud  to  play  a  part  in  its  progress, 
through  close  collaboration  with  I-T-E 
engineers,  production  men,  and  the 
purchasing  department.  The  extensive 
use  of  Revere  Extruded  Shapes  is  hut  one 
result  of  our  mutual  attack  upon  1-T-E 
problems,  which  the  company  is  good 
enough  to  say  has  saved  a  great  deal  of 
money,  as  well  as  made  possible  a  better 
product . . .  Perhaps  similar  results  would 
be  obtained  if  you  gave  us  the  oppor¬ 
tunity  to  place  our  knowledge  as  well  as 
our  metals  at  your  disposal.  Vi'hy  not 
inquire.’ 


KEmtE 

COPPER  AND  BRASS  INCORPORATED 


Founded  by  Paul  Revere  in  1801 
230  Park  Avenue,  New  York  17,  N.  Y. 


Baltimore,  Md.:  Chicago,  III.; 
Detroit,  Mich.;  Los  Angeles  and  Riverside,  Calif.; 
Seu-  Bedford,  Mass.;  Rome,  S.  3'. — 

Sales  Offices  in  Principal  Cities, 
Distributors  Everyu  here. 


This  is  hut  a  part  of  the  l-T^E  Stock  of  Revere  Extruded  Shapes  m  copper, 
brass,  manganese  bronze,  and  aluminum.  l~T~E  is  a  great  advocate  of  extruded 
shapes,  from  long  experience  finding  them  markedly  superior,  in  uniformity, 
strength,  and  economy  due  to  the  fact  that  a  great  deal  of  machining  is  avoided. 
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NEW  Miniature  Telephone  Type  Relay 


NEW  LK  RELAY 


MOUNTING:  End  mounting  for  bock 
of  pon«l  or  undorKhosMt  wiring.  Inttr- 
chongGobU  with  stondord  ''Strowgor'' 
typ«  mounting. 

COIL  POWER:  From  40  milliwottt 
to  7  wottt  D.C. 

CONTACTS:  Standard  2  ampGrtt, 
spGciol  up  to  5  ompGrGs.  2  ampGrts  up 
to  6  P.D.T.  5  ampGfG  contocts  (low  volt* 
agG)  up  to  4  P.D.T.  SpGciol  20  ompGro 
powGr  contocts  S.P.S.T.,  normolly  epon, 
porollGUd. 


DIMENSIONS: 

iVt"  high,  7V]2''  long, 

iJ/jj"  WIDE 

These  are  the  dimensions 
for  the  6  pole  relay. 

Will  meet  Army  and  Navy 
aircraft  specifications 
as  a  component  unit. 


Can  be  furnished 
hermetically 
sealed  with 
solder  terminals. 


PLUG-IN  MOUNTING- 
SPECIAL. 


SK  RELAY 


MOUNTMGt  Freni  of  panel  mount, 
ing  and  wiring. 

con  POWER!  From  100  milliwattf 
to  4.5  watte  D.C. 


CONTACTft  Same  at  "U 


DIMINSIONfi  1>/2''  HIGH,  iVli' 
LONG,  WIDE. 

These  are  the  dimensions 
for  the  4  pole  relay. 

Will  meet  Army  and  Navy 
aircraft  specifications 
as  a  component  unit. 


CAN  ALSO  BE  FURNISHED 
HERMETICALLY  SEALED 
WITH  SOLDER  TERMINALS. 
PLUG-IN -SPECIAL. 


ALLIED  CONTROL  CO#  INC#  2  east  end  ave.,  new  york  21,  n.  y. 
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TTflCAi  tfJK>NSI  cmvts  >l>OOH  460A  WiQt  lANO 


riioufMCv 


SETTING  A  NEW  STANDARD  FOR 
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Ei9ur«  1 

Actual  photo  of  OKillogroph  troco  showing  .01  4<soc 
puli*  (loft)  oppliod  diroct  to  CRT  plotes;  (right  through 
hp-  460A 


Figurt  % 

Typical  rospom*  curvos.  Lino  A,  with  -hp*  410A  VTVM. 
lino  6,  into  200  ohm  lood.  Lino  C,  Goussion  curvo- 

SPECIFICATIONS 

Frequency  Response:  High  froquenc)r  —  closely 
matches  Gaussian  curve  when  operating  into 
o  200  ohm  resistive  load  3  db  point  is  140  me. 

low  frequency^  when  operating  from  o  200 
ohm  source  and  .01  blocking  condenser,  re¬ 
sponse  off  3  db  at  3  kc  into  on  open  circuit  or 
succeeding  omplifier.  When  operating  into  a 
200  ohm  load,  off  3  db  ot  100  kc. 

With  hp-  410A  VTVM:  1  db,  200  kc  to 
200  me. 

Coin:  Approx.  20  db  into  200  ohm  load,  with  tubes 
of  Gm  5,000  micromhos.  (When  operating  into 
200  ohm  load.)  Gain  control  has  range  of  6 
db.  5  or  more  amplifiers  may  be  cascaded. 

Output:  Approx.  8  v.  peak  open  circuit.  Output  im¬ 
pedance,  330  ohms. 

Input  Impedonce:  200  ohms. 

Deloy  Charocturistics:  Approx.  .012  psec. 

Risu  Time:  Approximately  0026  psec(10X  to  90% 
omplitude).  No  appreciobie  overshoot. 

Mounting:  Relay  rock,  5!4*x19"  x  6'*  deep. 

Power  Supply:  115  v.  50  60  cps,  self-contained. 

Oofo  subject  to  chonge  without  notice. 


FAITHFUL  PULSE  AMPLIFICATION! 

True  amplification  of  very  short  pulses.  Rise  time  .0026  mi¬ 
croseconds;  20  db  gain;  can  be  cascaded.  For  oscilloscope, 
TV,  UHF,  nuclear  or  general  laboratory  work.  Increases 
voltmeter  sensitivity  10  times  over  200  me  band. 

The  new  -hp-  460A  Wide  Band  Am-  quency  response  of  this  instrument, 
plifier  is  the  first  instrument  of  its  It  offers  flat  response  up  to  200  mt 
\s.indx.oo^ct  yon  faithful  umplification  when  used  with  the  -hp-  410A  V'ac- 
of  very  short  pulses  without  objec-  uum  Tube  Voltmeter.  Sensitivity  is 
tionable  ringing  or  overshoot.  The  increased  10  times.  The  -hp-  4^)A 
rise  time  of  the  amplifier  itself  is  may  also  be  used  as  a  general  pur- 
only  .0026  microseconds;  and  its  re-  pose  laboratory  amplifier, 
sponse  matches  the  Gaussian  curve  ACCESSORIES 

(transmission  ideal )  more  cdosely’  ^^,0^  Amplifier  oper- 

than  any  other  instrumentyet  offered.  impedances  0^200  ohms. 

The  exaaness  w  ith  which  the  new  .hp.  has  designed  a  200  ohm  coaxial 
•hp.  460A  amplifies  very-  short  pul-  system  of  connectors  and  cables, 
ses  can  be  seen  in  Fig.  1.  Left:  These  accessories  include  leads  with 
shows  a  .01  /usec  pulse  applied  direct  fittings,  panel  jacks  and  plugs,  adapt- 
to  plates  ot  a  5XPl  1 A  cathode  ray  ers  to  connect  into  a  50  ohm  Type 
tube.  Right:  same  pulse  after  passing  N  system;  and  a  special  adapter  for 
through  the  -hp-  460A.  Note  the  use  with  the  -hp-  IlOA  Voltmeter, 
verv  short  rise  time  and  the  absence  _ 

of  ringing  or  overshoot.  Fig.  2,  il-  information  now/  See 

lustrarcs  how  closely  the  -hp-  46()A  neores#  -hp-  represenfaf/ve  or 

conforms  to  the  Gaussian  ideal.  As  '*"’de  to  factory. 

C’  o  !  1 936- A  Pag.  Mill  Road,  Palo  Alto,  California 

GENERAL  AMPLIFIER  «*po't:  frazar  &  hansen,  ltd. 

,  .  1  r  301  Clay  StrMt,  San  franciKO,  Colif.,  U.  S.  A. 

Fig.  2  also  illustrates  the  wide  fre-  offic:  n.w  York,  n.  y.;  La>  Ang.iei,  Coiif. 


(mlaboratoru  instruments 

FOR  SFIID  I  AND  ACCURACY 


WHEN  Sanborn  Company  of  Cambridge,  Massachusetts, 
big  name  in  recording  equipment,  first  started  working 
on  the  design  and  construction  of  their  new  "Poly-Viso” 
Recorder,  they  ran  into  a  magnet  problem: 

This  recorder  makes  available  fiermanent  simultaneous  tracings 
on  one  piece  of  paper  of  four  different  kinds  of  information  which, 
for  the  first  time,  are  directly  written,  in  rectangular  coordinates. 
That  meant  that  Sanborn  needed  four  separate  but  compact  galvan¬ 
ometers.  Crucible  was  called  in,  and  here’s  the  way  Crucible  magnet 
specialists  solved  the  problem: 

After  careful  stuily  of  the  limits  of  the  equipment,  a  master 
magnet  was  designed  that  consisted  of  four  pairs  of  magnetic  poles 
cast  on  a  single  base.  Tliis  eliminated  the  need  for  bolting  four 
magnets  together,  and  reduced  the  amount  of  space  required  by  the 
galvanometer  assembly.  An  added  feature  of  this  special  magnet 
assembly  is  a  unique  and  exclusive  Crucible  methoil  of  strengthening 
the  pole  pieces  of  the  individual  magnets  so  as  to  retain  maximum 
field  strength.  This  also  adds  to  the  sensitivity  of  the  galvanometer 
assembly. 


Tlie  Sanborn  "Poly-Viso”  Recorder  is  used  in  both  the  bio¬ 
physical  and  industrial  fields  for  the  measurement  of  pressure,  flow, 
temjierature,  strain,  values  of  AC  or  DC  voltage  or  current,  and  the 
like.  Because  such  quantities  are  directly  recorded,  immediate  anal¬ 
ysis  can  lie  made  of  many  problems.  Also,  records  can  be  run  at  any 
one  of  eight  selectable  speeds. 


Crucible’s  part  in  Sanborn’s  far-reaching  development  is  but  one 
example  why  Crucible  has  maintained,  for  half  a  centurv,  a  position 
of  leailershi[)  in  the  specialty  steel  field.  Your  p‘rmanent  magnet 
problem  will  receive  the  same  experienced  consideration  from 
Crucible's  unsurpassed  staff  of  metallurgists  and  production  siieeial- 
ists.  Please  give  full  details. 


CRICIBLE  SlEEl.  COMPANY  OF  AMERICA 
(ihr)>ler  Building,  New  ^ork  17,  N. 

Brnnehes,  If  arehouscs  and  Distributors  in  I'rincijMjl  Cities 


first  name  in  special  purpose  steels 


PERMANENT  ALNICO  MAGNETS 
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ANTENNA 

TOWERS 


SKy-HOOK! 


"Sky-hooks”  being  expensive  and  some¬ 
what  impractical,  why  not  start  from  the 
ground  up  with  a  Blaw-Knox  tower  to 
obtain  support  for  your  high-riding  FM 
and  TV  antennas? 

Blaw-Knox,  having  built  towers  since 
spark-gap  days,  makes  available  to  elec¬ 
tronic  engineers  a  degree  of  practical  ex¬ 
perience  unequalled  in  this  field.  So,  when 
you  want  the  next  best  thing  to  a  sky¬ 
hook,  call  Blaw-Knox. 


Shown  here  in  a  Blaw-Knox  special 
417  ft.  Type  H-40  Heavy  Duty 
tower  for  Station  VVHIO,  Dayton, 
Ohio.  This  tower  wa.s  d(>si^niHl  to  sup¬ 
port  an  UCA  I'orobination  4-soction 
pylon,  plus  a  6-aection  TV  antenna 
and  station  call  letters. 
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RHEOSTATS 


■be  unwuitrtwd  HnootkiMM  of  actton  yoa  (ed  wbra 
turning  the  knob  of  an  (Munite  Rheoatat  indicatea  more 
than  good  operating  charactcrittiea.  It  nM«na  yon  hare  the 
kind  of  dear,  evenly  graduated  oontroi  ooce  aaaociated  only 
with  ipectal  lahoratory>type  iheoatata.  And  it  UMaaa  yonr 
CMunite  Rheoatat  haa  heen  enpnaered  and  buih  to grreyeara. 

and  yeara  of  tronUe-free  acrvice.  ^ 

■  ■ 

No  wonder  more  Ohnite  Power  Rheoatata  am  pnaahaned 
than  aM  other  makea  nnnihinrH.  Manafacturera  have  found  they  £ 
can  eaailyBelect  the  exact  rheoatat  (or  their  needa-homOhnuta'a  S 
extenaive  aetiea  of  tan  ainaa  ranging  fm  S  to  1000  veatu.  ^ 
They  have  found  Ohnite  Rhewtata  can  be  depended  nt  (or  /  ^ 


TMBI  COilVOMNfS  COWIMIW  TO  TNI 
'  OtlDtMe  IMOOTNMBS  OP  OHM0I  MHO! 

*  -■  -ia 


That’a  why  Ohniar  ia  firat  aanng  indnatrial  bnyera  . 
and  why  it  paya  yen  to  itanrfaadiae  on  Ohmrte  Rheoatata-  i 
for  year  producta.  ■  -  '  ;  i 


haa  d  nvoead  aedan  thei  t 


RHEOSTATS 
RESISTORS 
TAP  SWITCHES 


/. 


Write  on 
Company 
Letterhead 
for  Catalog 
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e;he»8'»® 

•  «  a  su?«''®',a5« '® 


Here  is  a  new  liber^las  Tubing  and  Sleeving  with  superior  physical  and 
dielectric  properties  at  .1  price  contpitrable  to  ordinary  colton-hase  or  rayon- 
base  iniulations. 


KNOT  IT  .  .  .  T»kr  a  lenetb 
ol  BH  "649".  Knot  it.  Pull 
it  as  tight  as  yuu  can.  Twist  it. 
Then  loosen  the  knot.  Tlien*  is 
no  cracking.  No  change  in  the 
dielectnc  strength. 


BH  Yviy”  IS  non  burning,  non-fraying,  non-stiffening  .  .  .  but  above  all  it’s 
the  toughest  insulation  we  have  ever  made.  No  varni-.h  to  crack  or  flake  otf. 
Toughened  against  the  rough  treatment  encountered  in  assembly  or  product 
use  It  is  no  longer  necessary  to  specify  an  insulation  grade  with  a  rated 
dielectric  strength  substantially  in  excess  of  voltage  recjuirements  to  insure 
against  expexted  dielectric  loss  in  assembly  and  service  Test  the  ability  of 
BH  619”  to  maintain  its  rated  dielectric  strength  and  save  the  extra  cost. 

Production  samples  in  any  size,  grade  or  color  are  available  on  rei^uest.  Use 
coupon  below 


- COfPON - 

Hmtlfv.  Harris  Mtg  (  n  ,  Dt  pl  K  s6,  (.onslmhotkin,  I’a 

I  am  interested  in  HH  'Yvls)'  l  ibtrftlas  Tubing  and  Sleevin);  Send  samples  for  pruduition 

testing;  of  Grade  in  si/es  as  follows _ _for_ _ _ _ operating  at  tem- 

(sizeorlD)  (product) 

peratures  of _ _ _ °h  at  -  -  colts. 

.\AMi; _ _ 

AUDRbSS _ _ 


nib  tile  sample  up  and  duevn 
briskly  in  a  saceinK  motion 
acainst  tlu-  edfte  of  a  desk  or 
(hair.  See  bow  difficult  it  is  to 
d.tmaKe  the  eoatinlt. 


IlOI.n  A  MATCH  CNDER  IT 
.  .  .  Take  a  lenitih  of  BH  "649". 
Hold  a  liithled  match  under  it. 
BH  "649"  will  not  siipiiort 
comhiistion. 


Send  samples,  pamphlets  and  prices 
on  other  HM  Products  as  follows: 

□  Cotton  or  Rayon  base  Slcxving  and 
Tubing 

□  HH  non  fraying  Fibcrglas  Sleeving 
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bjl  utijiL 


Irvington  11,  New  Jersey 


4utK»riied  dittributpri 
Milwowlie«;  Minneopol 


Atlonto;  loltimerp;  lerkeley;  llueficid,  W.  Vo.;  lottpn;  Chorlott«;  Chicogo;  Clevelond;  DaHoi;  Denver;  Detroit;  let  An9elet; 
New  Hortferd,  N.Y.;  New  Orleont;  Philodelphio;  Pitttbur9h;  Portlond,  Ore.;  St.  louts;  Seattle;  Hamilton.  Ont.,  Conodo 


Here’s  a  new  Irvington  insulating  material  that’s 
important  to  investigate  now.  Important  because 
it  makes  possible  the  use  of  Fiberglas  (Class  B 
Insulation)  at  a  cost  substantially  lower  than 
formerly.  Important  because  it  provides  in  a 
standard  product  the  combifuition  of  higher  dielec* 
trie  strength,  greater  flexibility  and  high  mechani¬ 
cal  strength  desired  in  many  specific  applications. 

In  making  Varnished  Fiberglas  Style  OW, 
Irvington  employs  base  cloth  woven  by  a  new 
principle  that  permits  the  woven  fiberglas  to  carry 
more  insulating  varnish.  Not  only  test  results,  but 
actual  applications  have  proved  its  advantages  in 
such  services  as  core  wrappings,  field  coils  and 
punchings.  It  is  available  in  black  or  yellow,  in 
thicknesses  of  .007'',  .010",  .012";  in  rolls  25  and 
50  yards  long;  approximately  36"  wide;  tape  in 
widths  from  Vi  "  up.  Write  today  for  test  reports, 
further  details,  and  samples. 

*7.M.  U.S.  Pof.  Off.  by  Owtns-Carning  fibmrgtat  Corp. 
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3  New  Time-Saving,  Profit-Building 


G-EJELEVISION  SERVICE  INSTRUMENTS 


Now  — with  this  new  G-E  equipment  —  you  can  check 
TV  receivers  under  conditions  varying  from  fringe 
areas  to  "under  the  tower"  and  predict  operation  of 
the  sets  anywhere  in  the  service  area  — at  a  giance! 


•  Because  of  low  leakage,  complete  over-all  re¬ 
sponse  from  antenna  terminals  to  picture  detector 
can  be  viewed  with  contrast  at  maximum  settings. 

•  All  desired  markers  for  complete  alignment  arc- 
obtained  by  one  initial  setting  of  the  master  dial  on 
the  marker  generator. 

•  High  quality  general  purpose  oscilloscope  pre¬ 
sents  accurate  picture  of  wide  range  of  phenom¬ 
ena  from  response 

curves  to  composite  I  U 

signal.  \*i  "I 


VARIABLE  Permeability  Sweep  Generator!  Crys¬ 
tal  Controlled  Marker  Generator!  Cathode  Ray 
Oscilloscofie!  Put  them  all  together  in  one  group 
and  you  have  what  manufacturers  and  servicing 
dealers  have  acclaimed  the  fastest,  most  accurate- 
answer  to  television  receiver  testing  problems  ever 
offered ! 

Here’s  why— 

•  Variable  Permeability  Sweep  Generator  can  be¬ 
set  quickly  to  any  desired  frequency,  supplying  high 
output  and  exceptionally  wide  linear  sweep— 


Spgciolfy  Divition  —  Room  107 
Eltcfronic*  Pork 
Syrocuto,  N«w  York 

k  Sund  me  specificationt,  pictures,  and  prices 
^  new  G-E  Television  Test  Equipment  Pockogi 
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PANEL  INSTRUMENT 


ENGINEERS  WILL  HELP  YOU 


Ko  matter  what  your  panel  instrument  problem 
is.  Simpson  Electric  Company  engineers  will 
be'glaJ  to  help  yon  solve  it.  Every  Jay  they  are 
confronted  with  individual  design  problems. 


Behind  every  Simpson  instrument  is  a  world-wide 
reputation  for  quality.  Simpson  movements  have  greater  rug¬ 
gedness  and  accuracy,  because  of  the  full  bridge-type  construc¬ 
tion  and  soft  iron  pole  pieces, 

VC'hen  Simpson  helps  you  with  your  problem,  you  benefit 
from  this  world-wide  reputation  and  the  years  of  experience 
of  Simpson  engineers. 

Let  Simpson  engineers  help  you  with  your  next  instrument 
problem  and  for  your  standard  instrument  requirements  take 
advantage  of  our  large  stock,  available  for  immediate  delivery. 


MltLIAMKRES 


5200-18  WEST  KINZIE  STREET,  CHICAGO  44,  lUINOIS 
IN  CANADA;  BACH-SIMPSON,  LTD.,  LONDON,  ONTARIO 


SIMPSON  ELECTRIC  COMPANY 
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HERE 


SMtELD 


JOBBERS— ADDRESS:  ROOM  U32,  101  Pork  A«c.,  New  York.  N.  Y. 


Plants:  Fronklinville,  N.  Y. — Jessup,  Po. — Myrtle  Beoch,  S  C. 
Sales  Offices  New  York,  Pkilodelphio,  Detroit,  ChicoQO,  Los  Aopeles 
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IS  HOW 


COMPONENTS 


^  PRINTED  CIRCUITS 

2UD  DET  audio  kMO  ^ 

problem 

r  '  I  E__9U  Hl-Q  engineers  were  recently  asked 

^  •  — |l  ^  /  to  design  a  component  which  wouhl 

.  J_.  /  replace  the  4  standard  component* 

f— -  p'"*!  /  called  for  in  the  schematic  drawing 

- ^  "  --  ^ — -1  /  illustrated  at  left.  The  problem  wa! 

^  — ;  I - ;  • — — - -  I  one  of  space  saving  without  affec!- 

^  i  i  I  ing  tlie  operation  of  the  circuit. 

/  Hi-Q  SOLVED  THE  PROBLEM  OF  SPACE  SAVING  AND  REDUCED  COST 


THE  SOLUTION 

Hi-Q  engineers  designed  a  printed  cii> 
cult  known  as  the  Hi-Q  P.  C.  100.  Thi* 
component  rcjjlaced  all  4  of  the  stand- 
j  ard  sized  units  formerly  used,  thus  re- 
/ducing  the  physical  proportions  of  the  space 
formerly  required.  In  addition,  this  new  com¬ 
ponent  eliminated  259^1  of  soldering  time  a* 
well  as  eliminating  75%  of  the  unit  handling 
Cost.  The  result  of  this  customer’s  foresight  in 
placing  his  problem  before  Hi-Q  engineers  i*. 
that  a  new  component  was  designed  which 
saved  our  customer  space,  labor  and  time. 

WHAT’S  YOUR  PROBLEM? 

Our  engineering  dejjartment  will  gladly  work 
ith  you  on  any  problems  you  might  have. 
Consult  with  us  and  ask  for  our  suggestion* 
regarding  your  specifications  before  your  de¬ 
sign  has  gone  too  far.  Perhaps  we  can  work 
out  savings  in  space,  time  and  labor  for  you 


WRITE  FOR  FREE  CATALOG 


t 


Beat  Heat 

spedfy 


NOFLAME-COR 


the 

APPROVED 

BY 

UNDERWRITERS 

LABORATORIES 

AT 


TELEVISION  hookup  wire 


Preferred  more  and  more  by  particular  manufacturers  of  television,  F-M,  quality  radio  and 
all  exacting  electronic  equipment.  Available  in  all  sizes,  solid  and  stranded;  over  200  color 
combinations. 

PRODUCTION  ENGINEERS:  Specify  "NOFLAME-COR"  for  maximum  output  and  minimum  re¬ 
jects.  This  is  not  an  extruded  plastic  and  therefore  losses  from  "blobbing"  under  heat 
of  soldering  iron  are  avoided. 


y  Flame  Resistant  High  Insulation  Resistance  >/ Heat  Resistant 

y  High  Dielectric  7  Facilitates  Positive  Soldering  ^  Easy  Stripping 

y  Also  unaffected  by  the  heat  of  impregnation — 
therefore,  ideal  for  coil  and  transformer  leads 


RURRFB 

.75* 

PLASTIC 

80* 

''NPFLAME-COR:i 

1 

CO 

o 

'made  by  engineers  for  engineers' 


CORNISH  WIRE  COMPANY,  me 


605  North  Michigan  Avenue, 
Chicago  1 1 


15  Park  Row,  New  York  7,  N.  Y. 


1237  Public  Ledger  Bldg. 
Philadelphia  6 


MANUFACTURERS  OF  QUALITY  WIRES  AND  CABLES  FOR  THE  ELECTRICAL  AND  ELECTRONIC  INDUSTRIES 
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S  new  metal  “Big  Picture 
tubes  by  Rauland! 


AVAILABLE  WITH  NEW  HIGH-CONTRAST  LUXIDE  SCREEN 

Gives  60%  greater  contrast!  Reduces  glare!  Gives  sharper,  easier-to-view  pictures! 

50%  LIGHTER  WEIGHT 

Can  be  safely  shipped  installed  in  sets,  reducing  field  installation  costs. 


LARGER  SCREEN 

105  square  inches  useful  screen  area 

LOWER  PRICE 

Lower  bulb  cost  permits  lower  prices 

BETTER  FACE  QUALITY 

Optical  quality  of  metal  tube  faces  is  superior 
to  the  pressed  faces  of  all-glass  tubes. 


SHORTER  LENGTH 

2H"  shorter  than  the  16AP4 

USES  AVAILABLE  OPERATING  COMPONENTS 

Same  focus  and  deflection  coils  as 
used  with  the  16AP4 

ALLOWS  IMPROVED  CABINET  DESIGN 
AND  LOWER  CABINET  COST 

Because  of  reduced  cabinet  depth  requirement 


Other  Available  Types-10BP4,  10FP4,  12LP4,  12KP4,  16AP4 

WRITE  FOR  TECHNICAL  BULLETINS 

THE  Rauland  CORPORATION 

4245  N.  Knox  Avenue  •  Chicago  41,  Illinois 
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general  electric 


New  process  for  depositing  selenium  gives  rectifier 
stacks  greater  uniformity,  higher  efficiency  and 
longer  useful  life. 


Here’s  real  news  for  rectifier  users.  G.E.’s  new  18-volt  selenium 
cells,  made  by  a  special  evaporation  process  which  deposits 
selenium  on  the  aluminum  base  with  greater  uniformity  than 
otherwise  possible,  give  you  these  advantages: 

GREATER  OUTPUT— With  50%  more  output  than  the  standard 
12-volt  cells,  the  new  design  can  be  used  for  any  application 
except  those  few  which  demand  24-hour,  year-around  service. 

HIGHER  EFFICIENCY— Not  only  is  the  initial  efficiency  higher, 
but  more  uniform  coating  keeps  it  high  during  the  life  of  the  stack. 

SAVING  IN  SPACE— About  one-quarter  less  space  is  required 
for  the  same  output. 

LOWER  COST— Depending  on  the  voltage  across  the  stack, 
the  18-volt  cells  can  save  2  5''^,  in  cost  compared  to  standard  12- 
volt  cells. 

Smhnivm  stacks  an  availabla  in  sevaral  standard  sizes.  Output  in  d-c 
voltage  ranges  from  18  to  126/  applied  a-e  voltage,  from  26  to  161. 
Bulletin  GEA-5258  will  give  you  detailed  informathtt.  Send  for  it  today! 


ITiis  hrand-new  line  of  2,'^-inch  thin 
panel  inscruments  has  streamlined  fea¬ 
tures  which  will  give  your  panels  a  “new 
liHik."  Arc  lines  have  been  eliminate.'. 


ELECTRIC 
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learing  only  the  upright  scale  divisions. 
New  tapered  pointer  helps  eye  focus  only 
on  the  reading.  All  but  essential  mark¬ 
ings  are  masked  by  attractive  case. 

Internal  mechanism  is  designed  for 
extra  reliability.  High  coercive  Alnico 
magnet  assures  proper  alignment,  even 
under  severe  operating  conditions.  Large 
air  gap  reduces  danger  of  stickiness 
caused  by  foreign  particles.  A  variety  of 
types  and  ratings  in  round  or  square 
cases  are  available  for  use  in  radio,  tele¬ 
vision  or  testing  equipment.  Get  com¬ 
plete  details  from  Bulletin  GEC-368. 


THEY’RE  SMALL 

BUT  THEY  CAN  TAKE  IT 


Cast-glass  bushings  with  sealed-in 
nickel-steel  hardware  can  be  readily 
welded,  soldered,  or  brazed  directly  to 
the  apparatus,  thus  eliminating  gaskets 
and  pfQviding  a  better  seal.  Small,  com¬ 
pact  staucture  often  makes  possible  re¬ 
duction  of  over-ail  size  and  weight  of 
equipnacnt.  Practically  unaffected  by 
weathering,  micro-»rganisms,  and  ther¬ 
mal  shock,  they’re  particularly  well 
suited  for  use  in’  electronic  equipment 
and  in  installations  where  operating 
conditions  are  severe.  Available  in  rat- 


Case  style  CP  63  (shown  above)  b 
rated  O.l-O.l  muf  and  1000  vohs. 
Other  ratings  range  from  .01  muf  to 
15  muf  and  from  lOO  to  12,500  volts. 
Write  for  detailed  description  and  oper¬ 
ating  data  in  bulletin  GEA-4357A. 

•Reg.  U.S.  Pat.  t)ff. 


DOES  A  11^  JOB 

IN  CLOSE  QUARTERS 


RELY  ON  THESE 


FOR  STABILITY 


ings  up  to  8.6  kv  and  for  currents  to 
1200  amperes,  fihcck  Bui.  GF.A-5093. 


G.E.’s  midget  soldering  iron  can  do 
a  big  lob  with  only  one-fourth  the  watt¬ 
age  usually  used.  This  handy  6-volt, 
25-watt  iron  is  only  8  inches  long  with 
or  tips  and  weighs  but  1*4 
ounces.  Designed  for  close-quarter,  pin¬ 
point  precision  soldering,  the  “midget” 
offers  you  all  these  advantages:  low  cost 
soldering;  “Anger-tip”  operation;  quick, 
continuous  heat;  easy  renewal;  long  life; 
low  maintenance.  A  real  aid  in  designing 
radios,  instruments,  meters,  electric  ap¬ 
pliances,  and  many  other  products  re¬ 
quiring  precision  soldering.  Available 
from  stock.  Check  bulletin  GEA-4519. 


Fixed  paper-dielectric  capacitors  are 
manufactured  in  accordance  with  joint 
Army-Navy  specification  JAN-C-25. 
They're  constructed  with  thin  Kraft 
paper,  oil  or  Pyranol*  impregnated,  for 
stable  characteristics  and  high  dielectric 
strength.  Plates  are  aluminum  foil; 
special  bushing  construction  provides 
for  short  internal  leads,  prevents  possi¬ 
ble  grounds  and  short  circuits.  Cases 
have  permanent  hermetic  seal. 


General  Electric  pulse  transformers 
for  radar  and  associated  applications  are 
designed  to  perform  dependably  in  ex¬ 
tremes  of  operating  conditions.  Many 
ratings  in  current  production  are  of  a 
special  nature — designed  to  keep  pace 
with  rapidly  changing  requirements  of 
the  industry.  However,  for  certain  appli¬ 
cations,  they  can  be  built  to  the  specifi¬ 
cations  of  electronic  equipment  manu¬ 
facturers.  Types  available  include  inter¬ 
stage  transformers,  blocking  oscillator 
transformers,  charging  chokes,  current 
transformers,  and  pulse  thyratron  grid 
transformers.  For  a  listing  of  available 
designs  and  ratings,  send  for  bulletin 
(;FC-»81. 


i  Cvnvrol  Electric  Company,  Soctien  J667-2 
f  Apparatus  Ooparlmont,  Schonoctady,  N.  Y. 

^  Please  send  me  the  following  bulletins: 

O  GEA-4357A  D-C  Capacitors  Q  GEC-4S1  Pulse  Transformers 

□  GEA.4S19  Midget  Soldering  Iron 
Q  GEA-5G93  Gloss  Bushings 
□  GEA-S3S(  Selenium  Stocks 
D  GEC-368  Ponel  Instruments 
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New  Class  “B”  Relays 

The  newest  and  most  outstandinjt  member 
of  Automatic  Electric's  relay  family  is  the 
Class  "B"— even  better  than  the  widely 
used,  widely  copied  Class  "A"  Relay.  De¬ 
signed  for  ordinary  relay  service— open¬ 
ing,  closing  or  switching  circuits— and 
for  extremely  high-speed  operation.  Inde¬ 
pendently  operating  twin  contacts  assure 
perfect  contact  operation.  Contact  points 
are  dome-shaped  to  maintain  unihvrmly 
low  contact  resistance.  May  be  arranged 
in  one  or  two  pileups  with  maximum  of 
16  contacts  on  13  springs  in  each  pile. 


In  Automatic  Flectric’s 
complete  line  of  relays, 
there  are  over  forty 
basic  types — offering 
spring  and  coil  combi¬ 
nations  in  almost  infi¬ 
nite  number.  They  are 
depenuable  and  proved 
products  of  an  organi¬ 
zation  that  has  made 
electrical  remote  con¬ 
trol  its  business  for 
more  than  fiftv  vears. 


Hermetic  Sealing 
Availabie  To  Maintain 
Automatic  Electric  Quality 

All  Automatic  Electric  Relays  can  be  ob¬ 
tained  in  hermetically  sealed  housings  to 
maintain  the  high  quality  for  which  these 
relays  are  famed.  The  “sealed-in"  con¬ 
trolled  atmosphere  protects  them  from 
electrical  or  mechanical  failure  resulting 
from  varying  conditions  of  temperature, 
dust,  humidity,  acid,  fungus  or  air  pressure 
—and  makes  them  completely  tamper- 
pro»)f. 


Automatic  Electric 
Stepping  Switches  are 
designed  and  built  to 
assure  exceptionally 
long  life.  A  complete 
range  of  Automatic 
Electric  Switches  is 
available  for  all  remote 
control  applications. 


The  New  Type  45  Switch 

Mere,  for  example,  is  a  rotary  switch  that’s 
new  and  better!  I'aster.. .  70  steps  a  second. 
Greater  capacity  ...  up  to  10  (or  more) 
2S-point  bank  levels,  with  single-ended 
wipers  available  for  50-point  operation. 
Simpler  .  .  .  only  one  field  adjustment. 

Compact  rotary  and  re-set  type  switches 
are  also  available  with  10-point  bank 
levels  and  speeds  of  35  steps  a  second  for 
automatic  or  remote-control  operations. 

And  there’s  the  famous  “Two-Motion 
Switch”  that  selects  one  circuit  from 
among  two  hundred  in  just  2  seconds  or 
less.  It’s  a  re-set  type  switch  adaptable  to 
either  automatic  or  remote  control. 


RELAYS 


For  help  in  the  field  of  remote  control,  call  in  an 
Automatic  Electric  field  engineer.  Meanwhile,  send 
for  helpful  literature.  Address  AUTOMATIC  ELEC¬ 
TRIC  SALES  CORPORATION,  Chicago  III.  In 
Canada:  Automatic  Electric  (Canada)  Ltd.,  Toronto. 
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icnl»  or*  also  used  ip 
irtd.Outy  fi^aces 


H«yi  Osrty  Bectfk  Company  has  introduced 
a  revolutionary  new  development  in  laboratory  fur* 
noce  equipment — for  requirements  such  as  drying  of 
precipitates,  osh  detenmncitions,  fusions,  ignitions, 
heat  treotirsg,  enameling  and  ceremie -firing,  and  gen¬ 
eral  loborotory  work. 


'  Housed  in  a  cylindrical  theH,  the  furnace  it  mounted 

with  practically  lirte  contact  ea  a  bose  centoining  instru¬ 
ments  and  controls— a  type  cf  coMiraction  that  permiti 
.7  ibe  base  to  remain  at  almeit  room  temperature,  with  in^s- 
ments  and  controls  eaeU^mccetsihle  at^dll  times. 

Operating  temperatures  from  900°fi.  to  ore  obtobiable 

— precisely  controlled  by  meant  of  a  manually  operated 
36-step,  top-changing  transformer. 


Outstanding  characteristics  of  tWt  new  type  furnace  ore  rapM 
heotirtg  (about  85  minutes  from  cold  to  maximum  temperature),  ond 
quick  response  to  demand  for  temperature  change. 


To  ossure  heating  elements  that  will  "stand  the  gaff'*  and  give 
top-level  performance  under  such  punishing  conditions,  Hevi  Duty 
Bectric  Company  uses  high  heat-  and  corrosion-resistant  Nichrome  V. 
The  absolute  uniformity  of  this  superior  SiHoy  assure:  even  heal 
distribution;  its  retention  of  physical  and  electrical  properties  at  high 
temperatures,  enables  critical  odiustments  to  be  mode  and  maintained; 

its  resistance  to  thermal  shock  assures  long  life,  completely  depend¬ 
able  and  economical  service. 


Standard  for  use  on  115  v.  or 
2)0  V.,  50  10  do  cycles,  A.C. 
Input:  1150  sratis.  Maximum 
operating  icmperaturc:  I850*F. 
)^tlep  control  down  to  approxi¬ 
mately  900*  F.  Heating  elements: 
22  gauge  Nichrome  V  wire. 


Whatever  your  electrical  resistance  problem,  consult  with  us.  In  addi¬ 
tion  to  world-famous  Nichrome  V  and  Nichrome,  we  make  over  80  olloyt 
for  the  electrical  ond  electronic  industries-- the  most  compiefe  fine  of 
v  electrical  resistance  alloys  in  the  world. 


Hendng  ueti^  top  aad 
botioa,  as«  uucrdtengc- 
ablc;  likewise,  the  nro 
side  units.  All  units  ate 
easily  replaceable  and  re¬ 
versible  (permitting  the 
coiled  Nicnrotiie  V  wire 
to  be  exposed  or  anufllsd). 


Nichrome  is  monufocfui  d  c 


Driver-Harris  Company 

HARRISON,  NEW  JERSEY 


Chicago,  Dofreif,  Clovtiond,  lot  Angoloi,  Son  Froncitco, 
Monwfocturod  ond  told  ifi  Conodo  by 


Tho  i.  CIECNING  WIIE  COMPANY,  ITO.,  Hoioillon.  Ontono.  Conodo 


*T.M.  log  U.S  Pot  Off. 
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ik  PYRAMID 

CAPACITORS 


PYRAMID  ELECTRIC  COMPANY 

1S5  Oxford  Street 
Paterson,  N  J.,  U  S-A 


TEIEGKAMS  WUX  Paten 
CABLE  ADDtESS  Pyromi 


BUSINESS  BRIEFS 

By  W  W  MacDONALD 


Wf  Should  lt«-  Ablf  to  nit»‘rpift 
('itlzfiis  Kadio  Hand  rp>rulati<ins 
and  an.s\v**r  in  sinipU*  iitu*tjuiv<ical 
lani;uHKP  suih  in<)uiries  as  "Do  1 
have  to  have  approved  equipment 
before  applying  for  a  license?" 
and  "Is  a  converted  B('-I)4r)  ap¬ 
proved?"  but  we  can’t.  Nor  do  we 
think  local  F{'C’  offices  can  do  it. 

Because  the  Commission  is  over¬ 
loaded  with  work,  or  because  Citi¬ 
zens  Radio  regulations  have  not 
been  worked  out  in  detail,  or  both, 
the  best  advice  we  can  jcive  pros¬ 
pective  applicants  at  the  moment 
is  to  write  to  Washington  and  then 
keep  writintf  until  all  necessary  de¬ 
tails  are  cleaned  up. 


Survey  amoniz  78  members  of  the 
Association  of  Electronic  Parts 
and  h?quipment  Manufacturers  in¬ 
dicated  the  following  prevailing 
terms  of  sale  as  o^'  early  this  year: 


Jith- 
h*  r 

.’.'.th  ii.-t 

.lays .  1.*. 

'2'-  !<•  .lav.**  fi.-t 

iUiSs .  II 

1'.  I'l  dav*  ii»-t 

.Ia\s  11 

1',  mth  n»l 

::d  days  .  11 

2'r  1  ath  pr.'X .  .  .  1 " 

Siirht  draft  ...  ' 

\»l  ;{.•  da>v  I 

I'"  l‘'lh  pr.'X  2 

N.'t  n*  .la\s  1 

*’<*!) .  1 

•  'ash  in  1 

Hhh  pr.»\  .  . 

2'J  15th  A-  K‘*M 

la  tter  Ilf  rr.  dlt .  1 

5»;  I'fth  \*  2Mh  pr..\  1 

l«f  tla>s  net  3'J 

days .  1 


I'l- 


Of  the  manufacturers  reporting. 
.">.7  said  they  strictly  enforced  dis¬ 
count  dates. 


Tit-Tat-Toe  Machine  designed 
by  Bob  Haufe  of  Cal  Tech  exhibits 
a  nice  understandinjf  of  human 
nature.  It  lets  its  human  opponent 
start  the  Kume.  It  beats  him  or 
draws  every  Kame.  but  is  eiiuipped 
with  a  switch  that  permits  a  really 
skilful  player  to  win.  And  Bob 
has  held  the  machine’s  speed  down 
to  five  seconds  per  move  so  that  the 
relative  slowness  of  its  opponent’s 
mind  is  not  made  too  obvious. 


President  I.eBel  of  the  .Audio 
Kn^tineerinK  Society,  speakiiiK  in¬ 
formally  to  the  press  at  a  party 


held  to  >rive  the  'oiietv's  Auillo 
Fair  I  see  p  RUii  a  sendofT.  made  a 
very  refreshing  remark.  He  said 
that  all  exhibited  audio  apparatu- 
would  be  in  operation  and  that  foi 
him  "it  Would  have  to  sound  riKht 
to  be  rijfht.  regardless  of  what  an.' 
instruments  said." 

Latest  Data  compiled  by  NBt 
indicates  that  there  were  2,010.0tKi 
television  receivers  in  use  in  the 
country  as  of  .July  1,  and  almost 
20  million  families  within  a  40- 
mile  radius  of  the  72  stations  then 
on  the  air. 

By  Focussing  attention  on  the 
living  room  as  the  center  of  family 
life  and  hospitality,  television 
affords  the  furniture  industry  an 
opportunity  to  stimulate  markets 
which  can  be  made  to  yield  mil¬ 
lions  of  additional  dollars  worth  of 
new  and  replacement  furniture 
sales,  thinks  .Joseph  B.  Elliott  of 
RCA. 

Two  .Months  .Ago  We  Said  ip  Co 
August)  that  too  many  companies 
were  counting  on  development  con¬ 
tracts  in  general  and  government 
business  in  particular  to  support 
their  still  war-expanded  facilities. 
Exception  to  the  rule  is  a  large 
West  Coast  plant  that  asks  us  to 
keep  an  eye  open  for  promising 
electronic  products  they  might 
manufacture,  with  particular  em¬ 
phasis  upon  sequence-control, 
indu.st rial-control,  measurements 
and  industrial  television  appa¬ 
ratus. 

Subscriber  Bill  Stewart  of  Phil¬ 
adelphia  notes  that  picture  i-f’s  of 
many  television  receivers  are 
essentially  the  same,  wonders  wh' 
some  components  manufacturer 
doesn’t  put  them  out  as  a  standard, 
pre-tuned  package  for  sale  to  set 
makers. 


Most  .Mail  this  col.inin  has  re- 
received  since  its  inception  re¬ 
sulted  from  an  item  in  .June  noting 
that  we  knew  a  man  who  had  devel¬ 
oped  an  electronic  converter  having 


60 


October,  1949  —  ELECTRONICS 


liter 


PROTICT  MOOUCT 


TERMINAL  ILLUSTRATED:  908TH 

Typical  of  turret  heod  series.  Avoilabie  in 
2  to  9  electrodes. 

Numbering  identificotion  stondord  feature. 


the  fusite  corporation 

CARTHAGE  AT  HANNAFORD,  NORWOOD,  CINCINNATI  12,  OHIO 
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(continued) 


BUSINESS  BRIEFS 


no  moving  parts  and  useful  as  a 
power  source  for  such  things  as 
aircraft,  mobile  and  portable 
radios.  Scads  of  manufacturers 
asked  to  be  placed  in  touch  with 
him,  and  we  relayed  their  requests 
along. 


.Association  of  .American  Rail¬ 
roads  rei>orts  the  following  per¬ 
centage  increases  in  radio-station 
authorizations  from  May  11(48  to 
.May  11)41(: 


The  story  of 
and  its  NIRC-'5--- 

®  b^!'‘,hVwei9ht  and 

■  .  peed  trains.  V/eight! 
_.,'Jibrationol  stresses  prt 

-rable  problem. 

sarC-15  equip"’®'"  P'®''* 
Insteo 


Train  <  bast*  i  .  .  .  1 R4  Co 

Train  <  mabiU- )  .  94 

Yani,  tt'rininal  ami  utility  iba-**)  47 

Yani.  it  rniinal  and  utility  (nutlu*  )  78 

In  the  same  period  inductive- 
carrier  eipiipment  installations  by 
railroads  increased: 


rAILROA® 

In  the  interest  of  safety, 

could  be  computed,  b 
,  sented  an  unanswerc-.-  , 

1  -jhe  Hathaway  ' - 

d  the  resulting  saving  p 
equipment  many  5  s,,ai„  ^age  Cont 

^The  Hathaway  ^  for  str, 

U„i,  -  today's  d^oamic  strain  p. 

onalysis-’'''”  ,l^,ed  o^er  to  the  sys( 

\ems.  It  provides  regu  ^^pp.fies  the  ou 

calibrates  the  '  Interchangable  ^ 

from  12  goges  °  from  0  to  1500 


Kxhihiting  Our  Ignorance  con¬ 
cerning  double-entry  bookkeeping, 
we  are  always  intrigued  by  the 
nice  balance  of  assets  and  liabil¬ 
ities  in  reports  to  stockhold'.'rs  that 
come  acioss  our  desk.  Take  one 
totalling  $28,824,677  for  example. 
We  find  patents  and  trademarks 
listed  under  assets  at  $3  and  can’t 
for  the  life  of  us  see  where  its 
balancing  counterpart  is  fitted  in 
on  the  liabilities  side  of  the  ledger. 
Also,  we  wonder  what  the  patents 
and  trademarks  are  that  are  worth 
only  $3. 


Th«  Halhowoy 
Ty|W  •*«<>’» 
jlrain  Go9» 
Cenlral  UbH 


.Marine  Radar  is  used  liy  about 
187  ships  operating  on  the  Great 
Lakes.  Most  of  them  are  ore  car¬ 
riers.  The  Lakes  have  about  266 
ore  carriers  and  334  bulk  carriers. 


()uote:  “In  20  years  your  radio 
cabinet  will  be  as  obsolete  as  a 
wood-burning  cook-stove”  says 
Howard  C.  Hardy  of  Illinois  Tech. 
A'ou  won’t  have  to  wait  that  long, 
judging  from  some  of  them  we 
have  seen  for  the  past  20. 

Dr.  Hardy  thinks  most  radio 
equipment  will  be  built  into  walls 
of  homes  in  the  future.  We  don’t. 


Reading  Our  Own  .Ads,  we 
notice  that: 

Mnnij  ninmifactiirern  are  iteUinff 
their  ejifiineerinji  srrrire  jiiitt  as 
hard  as  their  prndiirts. 

Teehnical  l))iHetins  and  or  sam- 


INSTRUMENT  COMPANY 

1315  SO.  ClARKSON  STREET  •  DENVER  10,  COIORADO 
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Sigma  Instruments,  INC. 

(L^j2/?'ld<j6u^  RELAYS 

M  ^:KYI.O^  ST..  BOSTON  21.  MASS. 


lilt  s  art-  offt  rttl  hii  ti  pi  t  iiniitlt  ranct 
tif  tiilrt  rtist  rs. 

liaiifliiiii-iinisf-stiiirci'  instntmfiits 
tii-f  litiiin  madf  Ini  linin'  and  mure 
ctiiniianlts  liinatiine  imti'niti  ftir 
niiise  in  the  tild  dtiiis!  i. 

Ttirtiiils  seem  tn  lit  t  .rpei  it  neinii 
a  renaissnnre. 

Sert  les  ntnr  etiine  like  linllets  on  a 
maehint  -t/nn  In  If,  and  solderinij 
Intis  art  arailaldr  in  continnnns 
strips. 

Transftnintr  makers  note  tiffer 
tjipts  ftir  eommnnieations,  for  in¬ 
dustrial  applieatitins  anti  a  third, 
rock-litittiiin-priet  rarietij  ftir  ama¬ 
teur  and  similar  list. 

It  took  u.-».  incidentally.  .ju.-!t  three 
hours  to  read  (luickly  throiiKh  the 
September  ads.  -And  it  was  worth 
it  in  product-knowledi'e  that  was 
Kained. 

Census  ([uestionnaires  have 
already  been  drawn  up  and  funds 
for  tiibulation  allocated.  So  it  will 
not  be  easy  to  throw  in  an  addi¬ 
tional  ((uestion  at  this  late  date. 
We  have  it  on  jrood  authority,  how¬ 
ever.  that  the  number  of  television 
receivers  in  use  in  the  country,  as 
well  as  the  number  of  radios,  will 
be  checked  if  the  Bureau  can 
swinjr  the  extra  work  within  its 
budjret. 

Television  Designers  have  done 
an  effective  job  of  trettinjr  receiver 
prices  down  without  sacrificintr 
picture  quality.  They  have,  how¬ 
ever,  permitted  the  sound  quality 
to  drop  off  and  we  are  receiving 
reports  from  the  field  that  the 
public  is  aware  of  it.  Newsstand 
radio  magazines  are  bejrinninjr  to 
run  articles  tellinjr  owners  of  sets 
how  to  improve  tv-set  audio  re- 
spon.se. 

Nostalgic  Note:  p]ditor  F’ink 
spent  his  vacation  with  the  Ken¬ 
ney’s  in  New  Hampshire,  the 
writer  sailed  a  sloop  to  Block  Is¬ 
land.  Markus  went  home  to 
Minn-e-sota.  Zeluff  went  to  Ber¬ 
muda  to  duck  the  heat,  McKenzie 
broke  ground  for  a  summer  shack 
in  the  White  Mountains,  O'Brien 
worried  the  crabs  on  the  south 
shore  of  l.onjr  Island  and  Fahne¬ 
stock  took  in  the  Cleveland  Air 
Races. 


oved  2  KVA  STABILINE 
c  '  Voltage  Regulator 
br  THE  SUKRIOR  ELECTRIC  COMP<iNY  / 

,  /  ^  Ij  f  i  'BRISTOl,  CdNNECTICviT 

In  this  compact  regulated  A.C.  supply  an  electronic  circuit  monitors  the  output 
voltoge  ond  mokes  corrections  by  motor  control  of  a  voriobie  autotransformer.  It 
has  the  advantoges  of  relative  simplicity,  zero  waveform  distortion,  and  response 
time  fast  ertough  for  most  purposes. 

Assisting  in  achievement  of  fast  response  is  the  high  power  goin  supplied  between 
the  electronic  circuit  and  th.*  motor  by  means  of  two  fost,  long  life  SIGMA  reloys, 
odoptations  of  the  stondord  type  4lft. 

Within  certoin  limitotions  of  frequency  response,  the  use  of  reloys  as  omp/ifierf 
or  power  modufoton  gives  tremendous  gain,  ond  performance  Otherwise  achievable 
only  with  much  more  expensive  ond  high  powered  electronic  components. 

/ 

Two*woy  positioning  moy  be  achieved,  as  in  this  equipment,  by  a  pair  of  fost 
single  pole  relays,  one  in  each  plate  circuit  of  o  push  pull  output  stage.  SIGMA  Type  41 
reloys  are  excellent  in  this  service.  Where  voriotion  in  the  toto/  plote  current  of  the 
push  pull  stage  connot  be  controlled,  the  relay  stoge  must  respond  only  to  differentiol 
plote  current.  Here  a  3  povUon  or  null  seekmg  differential  relay  is  usually  necessory. 

Two  such  types  are  mode  by  SIGMA,  Both  ore  polorized,  both  hove  positive  detent 
centering.  Series  6  operotes  at  sensitivities  from  5  to  100  milliwotts  differential  power, 
switching  up  to  4  poles.  Series  7,  faster  ond  more  sensitive,  is  single  pole  ond  operates  t 
in  the  ronge  of  2  to  10  milliwatts  differential  power. 

See  more  complete  description  of  these  relays 
given  in  bulletins  avoiloble  on  request. 
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P.  R.  MALLORY  &  CO.,  Inc.,  I^IDI AN APOLIS  6,  INDIANA 


The  little  IS  1(1  aililitiiui  to  the 
Mallory  Line  of  Telet  ision  ControU. 


Mallorv  has  done  it  again.  Here  is  an  all-new.  revolutionary  eontrol  that  is 
|>erleet  for  television  application.  Only  hi  diameter,  it  is  Mallory’s 

answer  to  the  designer’s  cry  for  smaller  and  smaller  controls. 

Don'  t  he  deceived  by  its  compact  size.  It’s  all  Mallory  through  and  through. 
For  instance:  Shaft  is  completely  insulated  from  chassis.  Good  for  higher 
voltage  applications — can’t  get  a  shock.  The  insulated  shaft  is  knurled 
for  easy  adjustment — has  screw-driver  slot  for  hack  panel  applications. 
Thoroughly  tested,  the  .Mallorv  Midgetrol  has  come  through  with  Hying 
colors  for  television  applications. 

The  Mallory  Midgetrol  is  typical  of  Mallory  sujieriority  in  controls.  Today. 
Mallory  has  a  control,  carbon  or  wire-wound.  re<juireil  for  any  speeifn- 
usage,  for  every  television  application. 

The  dependability  of  today’s  television  receivers  which  is  respon-ihle  for 
the  great  public  demand  has  as  <ine  of  its  bases  the  precision  perfornianee 
built  into  Mallory  controls  by  special  skills,  long  exfierience  and  <le\oiion 
to  quality  ideals. 

.\nil  with  all  this  superiority.  Mallory  oilers  service — ipiick  deli\er\  for  both 
standard  and  special  applications — and  low  price. 


MALLORY  CONTROLS 
FOR 

TELEVISION  AFFLICATION 


I  .  t-'aFT  Vaillllll*’ 

2.  ('a>r  faN  liairif 
.1  Ka>r  tlflgllt  atf 
K<»r  linrjrits 


Awl  «>r 

«ii«i  vrrlir«l 


You  Exffpct  More 
And  Get  More 
From  Mallory 


Precision  Electronic  Ports— Switches,  Controls,  Resistors 


SERVING  INDUSTRY  WITH 


Capacitors  Rectifiers 

Contacts  Switches 

Controls  Vibrators 

Power  Supplies 
Resistance  Welding  Materials 
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CROSS 

TALK 

McGRAW  HILL  PUBLICATIONS 

lljshoivyou 
IIIIhoiv  To  Get 


►  (’A.MPAKJX  ...  It  is  always 
KiatifyiiiK  when  the  parent  takes 
up  the  cudjrel  where  the  child  has 
foujrht.  We  speak  of  our  parent, 
the  McCiiaw-Hill  Publishinir  Com¬ 
pany,  which  is  undertaking  in 
some  thirty  publications  a  cam¬ 
paign  to  promote  techniques  for 
keeping  production  costs  down 
while  maintaining  and  improving 
the  quality  and  cpiantity  of  the 
product.  This  is  the  vineyard  in 
Avhich  Electronics  has  been  labor¬ 
ing  for  nigh  unto  twenty  years. 

This  magazine  has  published 
more  than  15,000  pages  of  editorial 
material  since  1930,  nearly  4,000 
of  which  have  dealt  with  indus¬ 
trial  applications  of  vacuum  tubes 
to  process  controls,  automatic 
measurements,  and  protection  of 
property  and  personnel.  In  this 
issue  we  present  10  more  pages, 
two  articles  dealing  with  plans  for 


process  control,  and  costs  in  radio 
receiver  manufacture. 

Our  participation  in  the  higher- 
productivity,  lower-cost  campaign 
involves  no  fanfare.  But  we  can 
hardly  fail  to  underscore  its  im¬ 
portance.  If  our  half  of  the  world 
doesn’t  adopt  techniques  to  get 
costs  down  and  push  productivity 
up,  we  shall  surely  run  into  a  stone 
wall,  as  the  other  half  of  the  world 
so  freely  predicts. 

►  STANDARD  l-F  .  .  .  JTAC,  in 
a  report  made  to  the  FCC  August 
26th,  recommends  that  the  Com¬ 
mission  arrange  for  the  adoption 
of  standard  television  intermedi¬ 
ate  freituencies  (41.25  and  45.75 
me  for  sound  and  picture  respec¬ 
tively).  Time  was  when  the  radio 
manufacturing  industry  would 
have  screamed  that  receiver  de¬ 
sign  was  no  part  of  the  govern¬ 
ment’s  responsibility:  and  the  FCC 
would  have  agreed.  But  the 
climate  seems  to  have  changed. 
The  problems  of  the  tv  spectrum 
and  the  control  of  oscillation 
radiation  interference  loom  so 
large  that  government-coordinated 
standardization  is  actively  sought 
by  a  joint  committee  of  the  RM.\ 
and  the  IRE.  Coordination  be¬ 
tween  channel  allocations  and  re¬ 
ceiver  design  has  always  been  a 
good  idea.  But  the  legal  founda¬ 
tion  for  enforcement  has  been  lack¬ 
ing,  or  so  the  lawyer  said.  We 
hope  the  Commission  will  accept 
the  responsibility  and  that  the 
industry  will  cooperate  whole¬ 
heartedly. 


►  I’lCKLl’  .  .  .  Readers  will  recall 
that  the  FCC  has  set  up  a  channel 
centering  on  27.12  me  for  the  ex¬ 
clusive  use  of  medical  diathermy 
and  similar  electronic  heating 
equipment.  The  rules  pertaining 
to  this  allocation  provide  that  any 
interference  caused  by  such  equip¬ 
ment  to  authorized  radio  services 
shall  be  remedied  forthwith.  Sub¬ 
sequent  to  the  making  of  this  rule 
it  was  realized  that  the  picture 
i-f  passband  of  the  majority  of 
television  receivers  includes  or 
borders  on  the  27.12-mc  frequency. 
Moreover,  it  was  soon  found  that 
most  tv  receivers  of  current  design 
display  an  alarming  susceptibility 
to  direct  pickup  of  interference 
at  intermediate  frequencies.  The 
question  then  arose  whether  dia¬ 
thermy  and  other  heating-equip¬ 
ment  manufacturers  were  required 
to  ameliorate  such  interference. 
We  are  happy  to  report  that  the 
FCC  proposes  no  such  thing.  The 
Commission  proposes,  in  fact,  to 
exempt  the  diathermy  equipment 
manufacturers  from  such  respon¬ 
sibility,  when  the  interference  is 
caused  by  direct  i-f  pickup.  This 
puts  the  shoe  on  the  foot  of  the  tv 
designer,  where  it  belongs.  There 
are  plenty  of  forms  of  interference 
from  which  the  television  service 
must  be  protected  by  regulation, 
but  direct  i-f  pickup  is  surely  not 
one  of  them.  The  cure  lies  in 
proper  shielding  of  i-f  components. 
The  alternative  is  to  shut  down  all 
radio  transmissions  of  substantial 
power  in  the  range  from  20  to  30 
me. 
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Operator,  sittinq  at  rear  of  car,  directs  enqineer  by  means  of 
intercom  system.  Operators  wo.k  in  one  hour  shifts  to  avoid 
faiique 


Rail  flaw  detector  car  inspects  track  at  a  rate  of  about  12  mpk. 
Detector  coils  and  currentcarryinq  brushes  are  mounted  on 
rear  carriaqe 


An  fleet rii.-  eontaet  method  was 
tided  lint  soon  abandoned  when  it 
was  found  that  rust,  dirt  or  surface 
irregularities  on  tlu‘  runnin).'  sur¬ 
face  of  the  rail  prevented  irood  con¬ 
tact  and  res'.’.lted  in  more  false  than 
true  indications. 

The  method  developed  by  K.  A. 
Sperry  proved  to  be  the  solution  to 
the  problem.  The  testinp  car  passes 
a  heavy  low-voltajre  current  through 
the  rail,  thi'reby  settinp  up  a  stiony 
magnetic  field  around  the  head  of 
the  rail.  A  series  of  searching'  coils 
suspended  at  a  constant  distanc 
above  the  head  of  the  rail  detects 
any  dellection  or  variation  in  the 
magnetic  field  caused  by  the  jires- 
ence  of  fi  sures  within  the  railhead 
.■\  defect  in  the  rail  diUlects  the  cur¬ 
rent  in  the  rail  head  at  the  location 
of  the  defect  and  thus  causes  a  cor- 
respondincr  distortion  of  the  may'- 
netic  field  at  the  defect.  When  the 
searching'  coils  are  passed  throuv-'h 
the  distorted  may'iietic  field,  a  volt- 
ajre  is  ind  iced  within  them.  Thi> 
voltayi'  is  used  to  actuate  the  indi¬ 
cating  components  of  the  dot od ion 
eipiipment  alioard  the  car. 


a  size  sullicient  to  weaken  the  ef¬ 
fective  stienytii  of  th"  rail  and 
cause  complete  rupture.  Tlie  rate 
of  yidwth  of  such  defects  is  unpre¬ 
dictable.  lairy'e  or  smtill.  a  trans¬ 
verse  fissure  is  always  a  potential 
daiijrer  since  it  may  vrrow  suddenly 
to  a  size  which  will  cause  the  rail 
to  bretik  under  load  :is  easily  as  it 
lirittle  iron  casting. 


Detection  Methods 


Near.'  ayo  railroads  relied  upon 
t  liick-walkers  to  insjiect  the  tr;tck 
sisuiilly  for  sipiis  of  defective  rails, 
riiis  metiiod  was  successful  in  de- 
lectiiie  some  of  the  defects  which 
hiid  prown  lar^'e  enoa^rh  to  break 
thro.ifrh  the  surface  of  the  rail,  or 
to  cause  an  e.xternal  deformation  of 
the  rail  head.  It  was  completely 
useless  in  the  detection  of  defects 
which  were  wholly  internal. 

In  1911  the  United  States  B  ireau 
of  Standiirds  conducted  a  series  of 
experiments  culminating  in  the  de¬ 
velopment  of  the  magnetic  system 
of  rail  testing.  The  princijile  ap- 
peiired  to  be  sound  in  theory  and 
was  successful  in  laboratory  tests, 
but  in  actual  triiils  on  track  it  was 
found  that  the  eijuipment  was  un¬ 
able  to  differentiate  between  dan- 
y'erous  true  defects  and  the  strains 
caused  by  slippinK  locomotive 
wheels,  surface  irre^rularities.  cold 
working'  by  car  wheels,  and  residual 
maymetic  spots. 


Transverse  rail  fracture  of  the  type  which 
is  now  prevented  by  early  detection 


By  ROBERT  D.  WALKER,  Jr. 
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Ef.lMlN ATION  of  accidents  caused 
by  shortcomings  of  track  con¬ 
struction  or  ufikeep  depends  hirfrely 
on  the  operating'  railroad’s  ability 
to  locate  rails  which  have  become 
potentially  unsafe  throujfh  the  de¬ 
velopment  of  internal  fissures. 
Known  to  metallurgists  as  sub- 
molecular  disintefrration  within  the 
steel,  these  fissures  are  iittributed 
to  fjitiiriie  failure  of  the  steel  form- 
iiiit  the  head  of  the  rail. 

The  transverse  fissure,  potentially 
the  most  dany'erous  of  the  various 
types  of  defects,  irenerally  prows 
slowly  in  a  plane  normal  to  the 
lenpth  of  the  rail  and  spreads  out¬ 
ward  from  a  nucleus  until  it  attains 


Detector  Details 

Since  the  detector  c;ir  tests  bfith 
rails  of  the  track  simultaneously,  it 
is  necessary  to  have  two  complete 
sets  of  testinp  equipment  on  each 
car,  one  for  each  rail  of  the  track. 
The  main  rail  current  system  con- 
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Testing  rail  by  hand  with  more  sensitive  equipment.  A  paint  Closeup  view  of  rail  flaw-detecting  system,  showing  pick- 

spot  near  the  operator's  hand  marks  a  flaw  detected  by  the  up  coil  assembly  at  center  and  brushes  contacting  rail  oa 

moving  car  each  side 


S(*lf-|»roj»-II»-(l  iiioltile  lul>orator\  pt-rniits  iioiitlotriirtivc  iii!>|K‘ctioii  of  ruilntad  trarki^. 
Special  {itMu-rator  pas.«es  larjrt*  curn'iits  through  rails^.  and  search  coils  detect  internal  flaws 
which  are  accuinpanied  hy  noniiniforinities  in  the  imifinetic  field  surrounding  the  railhead 
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sist.'  of  a  homojtolar  frt'iuTator  with 
a  rated  output  of  H.UdO  ami>eres  at 
1.8  volts,  to  provide  iioii-tIuetuatinK 
direct  c'irreiit,  tlie  associated  con¬ 
trols,  and  tile  mam  hnish  carri:i)res. 

The  output  of  the  generator  is 
introduced  to  the  rail  through  a 
cluster  of  alloy  brushes  at  the  rear 
end  of  the  main  brush  carriage. 
T'he  current  llows  forward  to  the 
brushes  at  the  front  end  of  the  car- 
riajre  to  complete  the  circuit.  In 
this  mtinner  a  strong',  constant  majr- 
rietic  lield  is  set  up  around  the  [lor- 
tion  of  the  rail  between  the  front 
and  the  rear  brush  clusters  of  the 
main  brush  carriatre.  The  strenjrth 
of  the  field  can  be  adjusted  by  the 
operator  tliroujrh  rheo-tats  wired  in 
-eries  with  the  field  windings  of  the 
bomopolar  jreneriitor. 

The  searchiiifr  unit,  containing  a 
number  of  variously  wound  and 
spaced  pairs  of  coils,  is  suspended 
111  a  co’istant-position  carrititre  mid¬ 
way  between  the  front  and  rear 
brush  clusters  of  the  brush  car¬ 
riage.  In  this  position  it  is  movintr 
through  a  magnetic  field  of  constant 
strenjrth  and  is  not  affecteii  by 
variations  in  the  transmission  of 


current  from  the  brushes  to  the 
railhead.  Kach  of  the  various  sets 
of  coils  consists  of  a  pair  of  coils 
wound  with  opposinjr  outputs.  This 
arranjrement  prevents  the  jrenera- 
tion  of  a  sijrnal  due  to  lluctuations 
in  the  rail  current  which  affect  the 
entire  field  around  the  rail.  Tin- 
spacinir  of  each  pair  is  such  that  a 
local  variation  in  field  strenjrth  d  e 
to  a  defect  will  affect  each  coil  of 
the  pair  uneijually  and  thus  rrener- 
ate  the  sijrnal  needed  for  indication. 

A  pre-enerjrizinjr  current,  suii- 
plied  by  a  twin  jrenerator.  is  passed 
into  the  rail,  prior  to  the  passajre  of 
the  .searchinjr  unit,  throujrli  the  for¬ 
ward  brushes  of  the  main  brush 
carriage  and  throujrh  the  brushes 
of  the  pre-enerjrizinjr  biu.'h  car- 
riajre  which  is  mounted  on  the  rear 
end  of  the  drive  truck  of  the  car. 
The  function  of  this  current  is  to 
provide  improved  detection  by 
better  enerjrizinjr  of  the  rail. 

The  sijrnal  amplifiers  are  de- 
sijrned  to  responil  to  the  unusual 
characteristic  sijrnal  jrenerated  in 
the  presence  of  a  rail  defect.  They 
incorporate  several  novel  features 
such  as  resonant  circuit  elements 


Tape  printer  and  puller  are  mounted  to  the 
tope  moves  ocrott  the  toble  toword  the 
inspecting  operator 


neU  are:  A.  coil  on  field  side  ot  rail;  B,  coil  on  gage  side  of  roil;  C.  center  of  rail; 
C,,  insensitive  ronge  for  C  coils  for  extra  large  flaws;  D,  rail  burns  and  transverse 
defects;  and  f  showing  five-second  timing  intervals  and  landmarks  which  are 
recorded  by  pressing  a  button  at  the  operating  position.  Actual  tape  is  3^4  inches  wide 


which  serve  to  peak  the  sijrnal  for 
maximum  defect  detection  effi¬ 
ciency,  high  inherent  stability  to 
maintain  critical  calibration,  and 
unusual  interlocking  connections 
with  other  equipment  to  present  im¬ 
mediate  tape  and  meter  indications 
of  any  malfunctioning  equipment. 
The  power  supply  for  the  amplifier 
is  regulated  to  prevent  any  serious 
drift  which  might  occur  between 
calibration  periods. 

Indicating  System 

The  output  of  each  amplifier  con¬ 
trols  the  action  of  one  or  more  pens 
at  the  pen  unit,  plus  one  paint-gun 
relay.  A  defect  in  the  rail  will  cause 
the  appropriate  recording  pen  to 
deflect  momentarily  from  the 
normal  line  on  the  recording  tape. 
Simultaneously  the  paint  gun  will 
fire  a  spot  of  paint  onto  the  rail  web 
at  the  preci.se  location  of  the  defect. 

The  magnitude  of  the  signal  in¬ 
duced  in  the  searching  unit  coils  is 
proportional  to  the  size  of  the 
causative  defect.  In  order  to  control 
the  minimum  size  of  the  defect  de¬ 
tected.  the  sensitivity  of  each  ampli¬ 
fication  channel  is  adjusted  so  that 
it  will  react  only  to  signals  above  a 
predetermined  level.  To  maintain 
the  amplifiers  at  the  proper  sensi¬ 
tivity  level,  a  signal-generator 
calibrator  is  employed.  By  switch¬ 
ing  this  calibrator  into  the  lines 
leading  from  each  .searching  unit 
channel  and  sending  a  standard 
signal  to  the  amplifier  channel,  the 
unit  can  be  calibrated  to  the  desired 
value.  This  value,  which  is  ba.sed  on 


percent  size  of  the  minimum  defects 
to  be  detected,  will  vary  with  differ¬ 
ent  weights  and  types  of  rail. 

The  record  drawn  on  tne  tape  by 
the  recording  pens  is  not  in  itself 
sufficient  for  complete  determina¬ 
tion  of  the  type  and  size  of  the 
defect.  The  operator  may  verify  a 
defect  by  identifying  the  character¬ 
istic  deformation  or  discoloration  of 
the  railhead.  If  the  visual  examina¬ 
tion  does  not  permit  classification 
of  the  defect,  a  hand  test  is  made. 

In  hand  testing,  the  running  sur¬ 
face  of  the  rail  is  thoroughly 
cleaned  with  altrasives  and  a  heav>’ 
current  passed  through  the  suspect 
length  of  rail.  -A  hand  contactor 


consisting  of  two  spaced  metal  con¬ 
tacts  connected  to  a  .sensitive  milli- 
voltmeter  is  then  .slid  along  the  rail. 
If  a  defect  exists,  when  the  two 
contacts  are  spanning  the  defect,  it 
will  be  visually  indicated  by  a  meas¬ 
urement  of  potential  drop  on  the 
millivoltmeter.  In  the  case  of  trans- 
ver.se  defects,  the  potential  drop  is 
a  measure  of  the  area  size  of  the 
separation  within  the  rail. 

Car  Details 

The  detector  cars  operated  by 
Sperry  Rail  Service  are  self-pro¬ 
pelled,  utilizing  a  gasoline-electric 
drive  .system. 

Complete  living  (juarters  are  sup¬ 
plied  for  the  operating  crew.  A 
bedroom  contains  four  bunks  with 
ade(iuate  storage  space  for  clothing 
and  personal  effects.  A  complete 
dining  salon,  with  a  separate  galley, 
is  used  for  meals  and  for  after  hour 
recreation.  A  steward  is  employed 
on  each  car  for  cooking  and  main¬ 
tenance  of  the  living  quarters. 

A  fleet  of  twenty  detector  cars 
tests  almost  200,000  track  miles  an¬ 
nually  (at  a  rate  of  about  12  mph), 
this  mileage  including  the  majority 
of  the  main  line  trackage  in  the 
country.  Track  submitted  to  excep¬ 
tionally  heavy  service  may  be  tested 
as  often  as  six  times  yearly  in  order 
to  make  fully  certain  that  no  trans¬ 
verse  defect  is  given  a  chance  to 
grow  to  dangerous  size  before  de¬ 
tection  and  removal  of  the  rail. 
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Progiess  Toward 
INTERNATIONAL 
TV  STANDARDS 


Fir.>^t  nieetinir  of  Eleventh  Study  Group  of  C.G.i.R.  at  /urieh  eoines  to  ajrreenient  on  aspeet 
ratio,  interlaee.  and  power  frequency  iiulepeiideiu'e.  Nations  favorinji  405,  525  and  625 
lines  ajiree  to  conduct  further  study  looking  toward  eventual  regional  or  worldwide 

standards 


To  KXPl.ORt;  the  possibility  of 
internatioDiil  ajrreement  on 
television  standards,  representa¬ 
tives  of  11  nations  met  in  Zurich, 
Switzerland,  July  4th  to  14th,  1949. 
The  conference  was  called  by  the 
International  Radio  Consultative 
Committee  following  instructions 
issued  by  the  C.C.l.K.  at  Stwkholm 
last  year. 

A  Study  Group  (number  11  in 
the  C.C.I.R.  roster)  was  .set  up  and 
reciuested  to  formulate  recom¬ 
mendations  on  standards  which 
mipht  be  acted  upon  by  the  C.C.I.R. 
Plenary  Session  scheduled  to  meet 
in  Prague  in  19.51.  The  study  was 
instituted  by  Dr.  Balthasar  van  der 
Pol,  Director  of  the  C.C.I.R.,  who 
sent  a  questionnaire  to  all  the  na¬ 
tions  and  orKanizations  connected 
with  the  C.C.I.R.  Thi.s*  (piestion- 
naire  asked  that  preferences  be 
stated  on  nine  points: 

'  /  )  Should  xtandarda  be  aureid 
H/ion  reiiio)ially  or  on  a  world  wide 
haxix. 

ij)  Should  a  ttlerision  xyxtem 
operate  independently  of  the  fre- 
yneney  of  the  power  system. 

I  ■} )  The  optimum  number  of 
frames  pi  r  second. 

1 4 1  Optimum  number  of  lines  per 
frame. 

'  T)  >  The  aspect  ratio. 

'til  Interlace  and  interlace  ratio. 
>7!  Positive  or  neyatire  modula¬ 
tion. 


By  DONALD  G.  FINK 

Fthtor.  Klrctkunics  .  Tfchtncal  Advift^r 
to  S.  Dfh  f/otioM.  i  ’.  (’.  /.  Ji.  TeUvision 
Study  i'onfin  ucf 

(H)  Horizontal  or  vertical  polar¬ 
ization,  and 

I  to  F-.M  or  a-m  for  sound  tran.s- 
mission. 

The  answers  to  these  questions, 
as  of  the  conclusion  of  the  confer¬ 
ence,  are  piven  in  Table  I. 

Agreements  Reached 

As  Table  I  shows,  substantially 
unanimous  apreement  was  reached 
on  three  points.  In  the  first  place, 
the  aspect  ratio  (question  5)  was 
adopted  as  4  units  horizontally  to 

3  units  vertically.  This  conforms 
to  the  U.S..V.  standard.  At  pre.sent 
the  British  standard  is  ~y  by  4  units, 
but  the  BBC  plans  to  change  to  the 

4  by  3  ratio  in  the  near  future.  The 
basis  of  the  choice  was  the  fact  that 
the  aspect  ratio  of  commercial 
3r)-mm  and  16-mm  films  is  very 
close  to  the  4  by  3  value. 

The  .second  apreement  was  on 
interlacinp  (((uestion  6).  It  was 
agreed  that  interlacinp  should  be 
adopted,  usinp  the  2-to-l  odd-line 
method. 

The  third  point  of  agreement  was 
on  the  independence  of  vertical 
scanning  and  the  power-system  fre- 
(piency  Kiuestion  2).  When  the 
conference  opened,  the  vote  was  G 
in  favor  of  independent  operation 


to  5  against  it.  At  the  conclusion 
of  the  meeting  the  vote  had  changed 
to  12  to  1  in  favor  of  the  inde¬ 
pendent  method.  This  change  of 
opinion  represented  one  of  the  im¬ 
portant  accomplishments  of  the 
meeting. 

Most  television  stations  operate 
with  the  vertical  synchronizing 
pulses  rigidly  synchronized  with  the 
a-c  power  source  to  which  the  stat- 
tion  is  connected.  This  is  done  to 
minimize  the  effect  of  a-c  hum  in 
the  filament  and  B-supply  voltages 
within  the  transmitter  and  to  per¬ 
mit  motion-picture  projectors  to 
be  synchronized  simply  with  the 
.scanning  process.  Similar  advan¬ 
tages  accrue  at  the  receiver,  pro¬ 
vided  the  power  .system  supplying 
the  receiver  is  rigidly  tied  in  with 
that  supplying  the  transmitter.  But 
if  the  two  power  systems  are  not 
tied  together,  stray  fields  and  hum 
components  in  the  system  make 
them.selves  evident  as  geometric  or 
tonal  distortions  in  the  received 
image. 

In  voting  affirmatively  on  ques¬ 
tion  2,  the  conference  put  itself  on 
record  that  transmitters  and  re¬ 
ceivers  should  be  so  designed  that 
distortions  would  not  be  evident, 
whether  or  not  the  two  power  sys¬ 
tems  were  synchronized.  Two  reas¬ 
ons  lay  behind  this  decision.  First, 
it  was  recognized  that  the  power 
.system  of  various  countries  would 
not  usually  be  interconnected.  Thus 
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the  interohantre  of  programs  be¬ 
tween  nations  would  be  facilitated 
by  the  independent  type  of  opera¬ 
tion.  Moreover,  power  systems 
.serving  different  cities  in  the  same 
country  are  often  not  connected  and 
the  advantage  in  such  countries 
would  apply  to  domestic  as  well  as 
to  international  programs. 

In  the  .second  place,  independence 
of  the  vertical  scanning  frequency 
from  the  power-system  frequency 
would  permit  changes  in  the  verti¬ 
cal  scanning  rate  to  be  made  at 
some  future  date,  should  such  a 
change  be  desired.  The  European 
nations  favor  a  vertical  scanning 
rate  of  50  fields  per  second  as 
against  the  American  value  of  60. 
These  nations  argue  that  this  value 
is  high  enough  to  avoid  flicker  and 
allows  .additional  horizontal  resolu¬ 


tion  for  a  given  bandwidth.  The 
American  delegation  pointed  out 
that  the  60-field  rate  allows  the  re¬ 
ceived  picture  to  be  5  to  10  times 
as  bright,  without  visible  flicker, 
and  that  this  additional  brightness 
might  be  demanded  by  the  public 
at  a  future  date.  If  this  demand 
should  arise,  the  scanning  rate 
might  be  changed,  provided  only 
that  the  .scanning  system  were  set 
up,  initially,  independent  of  the 
power-system  frequency.  It  was 
recognized  that  additional  costs 
would  be  incurred  in  the  inde¬ 
pendent  method  of  operation,  and 
studies  of  the  costs  of  various 
methods  were  to  be  undertaken 
prior  to  the  next  meeting  of  the 
conference. 

One  further  agreement  was 
reached  concerning  the  polarization 


of  the  radiated  waves.  The  confer¬ 
ence  decided  that  it  was  not  neces¬ 
sary  to  standardize  on  this  point. 

Controvenial  Issues 

No  agreement  was  reached  on  the 
remaining  items  of  the  question¬ 
naire. 

In  the  final  vote,  negative  modu¬ 
lation  (question  7)  was  supported 
by  5  votes  and  positive  by  3,  the  re¬ 
maining  nations  showing  no  dis¬ 
tinct  preference.  F-M  sound  was 
favored  by  8  groups  ((luestion  9), 
against  2  for  a-m.  These  two  (jiies- 
tions  were  actively  discu.ssed  in  re¬ 
lation  to  the  intercarrier  method  of 
sound  reception,  which  requires  f-m 
for  the  sound  and  has  thus  far  been 
used  only  with  negative  modulation. 
The  British  delegation  pointed  out 
that  the  intercarrier  system  could 
be  u.sed  with  positive  modulation  if 
the  synchronizing  pulses  were  pre¬ 
vented  from  reaching  the  zero- 
carrier  level.  It  was  stated  that 
the  sync  pulses  in  the  British  traiis- 
n'issions  do  not,  in  fact,  reach  zero 
carrier.  The  British  delegates 
stated  they  intended  to  experiment 
with  the  intercarrier  system,  using 
positive  modulation,  and  would  re¬ 
port  the  results  at  the  next  meeting 
of  the  Study  (Iroup. 

The  principal  subject  of  contro¬ 
versy  had  to  do  with  the  scanning 
standards,  that  is,  the  number  of 
lines  per  picture  (ipiestion  4i  and 
the  number  of  frames  and  fields 
per  second  (question  3).  Three 
camps  of  opinion  appeared:  the 
•Americans  favored  the  .525-line,  .’{(t- 
frame,  60-field  values.  The  .Anglo- 
French  coalition  supported  405 
lines  at  25  frames,  50  fields,  for 
channels  in  the  41  to  68-me  band. 
The  remaining  nations  constituted 
a  625-iine  bloc,  favoring  625-line 
images  at  25  frames.  5o  fields. 

The  arguments  behind  the.se  jiosi- 
tions  were  as  follows:  The  United 
."stiites  delegation  stated  that  the  .".o- 
frame  value  was  necessary,  regard¬ 
less  of  the  power-system  freciuency, 
to  allow  picture  brightness  higher 
than  20  foot-lamberts  without  ob¬ 
jectionable  flicker,  tind  that  the  six- 
megacycle  channel  is  the  optimum 
compromise  between  picture  tpiality 
and  spectrum  economy.  Finally, 
525  is  the  proper  number  of  lines 
for  a  30-frame  imtige  and  a  6-mc 
channel. 


Table  I — Summary  oi  Answers  to  Questionnaire 
(July  14,  1949) 
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Table  II — Comparative  Specifications  and  Performance  of  American, 
British  and  Proposed  Television  Standards 


1.  Fines  jier  frame  ftolab 

.Amerix-an 

,525 

British 

405 

IVoposed 

625 

2.  .Active  lines  per  frame 

490 

385 

583 

(93.5  percent  or  95  [lercent 
of  1) 

3.  Vertical  resolution 

.353  lines 

277  lines 

120  lines 

(72  jiercent  of  2) 

4.  Frames  tier  second 

30 

25 

25 

.5.  Picture  liandwidtii 

F25  me 

2.75  me 

4.75  me 

6.  Fine  scanning  freipiem  y 

15,7.50  cps 

1 0. 1 25  x'ps 

15,625  cps 

(product  of  I  and  t) 

7.  Fine  scan  time  (total) 

63.5  asec 

98.7  Msec 

61.0  Msec 

inverse  of  6) 

8.  .Active  line  scan  time 

52.8  (isec 

88.8  Msec 

53.1  Msec 

(7  less  approx,  10  asec) 

9.  Picture  elements  per  line 

449 

188 

505 

(twice  5  times  8) 

10.  Horizontal  resolution 

3.36  lines 

3'»0  lines 

379  lines 

63 '4th  or  1  5ths  9) 

IF  Picture  elements  i>er  frame 

1, 58.000 

130,000 

212,000 

(prisliict  of  3  and  9) 

12.  Besoliition  ratio 

0  95 

1.10 

0.9 

(ratio  of  10  to  3j 

13.  .Aspex  t  ratio 

13 

5/1 

4  3 

1 1.  Screen  area  utilized 

61  percent 

62  percent 

61  perx-ent 

(percent  of  circumx  rilM-il 
circular  area) 

15.  Maximum  highlight  brightness 

100  ft- 

20  ft- 

20  ft- 

for  flic'ker-lrif  imapcs  lamtiorls 

Poiik  (Hiwer  oiit|mt,  at  maxi-  a  kw 
mimi  |Mm<T  output,  of  trans¬ 
mitter  tan<Mlc-<lissi|>ation  limit) 

I'liannel  width  6.0  nir 

Mialulation  (Milarity  negative 

So  ind  Modulation  F-M 


lamlierts 
3.7  kw 


.">.0  III)' 
|H>siti\  ( 

\-M 


lamberLs 

kw 


6.73  mi 

nt'i'ative 

F-M 


The  British  position,  to  which  the 
French  agreed  during  the  course  of 
the  meeting,  was  that  405  lines  and 
25  frames  provided  an  adequate 
service  and  occupied  a  channel  only 
5  me  wide  (using  vestigial-sideband 
transmission,  the  standard  in  Great 
Britain  for  all  new  stations).  The 
British  government  is  committed  to 
liroviding  service  on  these  stand¬ 
ards  for  a  number  of  years.  There¬ 
fore,  if  neighboring  European  na¬ 
tions  desire  to  exchange  programs 
with  Great  Britain,  they  must 
necessarily  employ  the  405-line 
standard. 

The  other  nations  stated  that 
they  did  not  desire  to  start  a  new 
public  service  on  as  low  a  number 
Ilf  lines  as  405.  Moreover,  they  be- 
leved  that  the  30-frame  rate  of  the 
U.S.A.  .system  was  unnecessarily 
high  and  that  even  if  the  system 
were  divorced  from  the  European 
.‘lO-cps  power  rate  the  25-frame  rate 
should  be  retained  because  it  al¬ 
lows  about  20  percent  additional 
resolution  for  the  same  bandwidth. 
These  nations  believed  that  a  chan¬ 
nel  width  between  6  and  7  mega¬ 
cycles  is  optimum  and  that  the 
proper  number  of  lines  for  such  a 
channel,  at  25  frames,  is  625. 

During  the  di.scussion  of  these 
Iioints,  the  American  delegation 
jiointed  out  that  the  525-30  stand¬ 
ard  and  the  625-25  standard  had 
•in  interesting  relationshiii.  namely 
that  the  line  scanning  freiiuencies 
of  the  two  systems  are  the  same 
within  one  iiercent  (see  line  6  in 
Table  11).  Moreover,  substantially 
all  receivers  in  service  have  suftic- 
ient  range  in  the  vertical  hold  con¬ 
trol  that  either  25  or  30  frames  can 
tie  accommodated.  It  is  thus  pos¬ 
sible  that  a  receiver  designed  to 
operate  at  525  lines  and  30  frames 
would  operate  eiiually  well  on 
625  lines  and  25  frames.  If  the 
synchronizing  signals  were  not  .syn¬ 
chronized  with  the  power-system 
freiiuency  a  receiver  designed  for 
one  set  of  standards  could  receive, 
without  degradation,  pro.rrams 
transmitted  for  the  other  set.  This 
would,  however,  be  possible  only  if 
the  polarity  of  modulation,  type  of 
.sound  modulation  and  carrier  spac- 
ing.s  were  the  same  in  both  sys¬ 
tems.  Such  a  .system  of  operation 
offers  a  possibility  of  world-wide 


agreement  on  dual  standards  which 
would  embrace  both  systems. 

Proposoli 

Table  II  provides  a  comparison 
between  the  proposals  made  by  the 
.Americans  and  the  British,  together 
with  a  third  group  of  proposed 
standards  representing  the  major¬ 
ity  opinions  in  the  replies  to  the 
ipiestionnaire.  This  table  was  pre¬ 
pared  by  the  U.  S.  delegation. 

The  principal  dilferences  in  per¬ 
formance  ajipear  in  connection  with 
vertical  resolution,  horizontal  reso¬ 
lution,  picture  elements  per  frame, 
maximum  highlight  brightness  and 
channel  width.  The  625-25  system 
exceeds  the  others  in  vertical  reso¬ 
lution  and  in  total  number  of  pic¬ 
ture  elements  per  frame.  Its  hori¬ 
zontal  resolution  is  intermediate  to 
the  .American  and  British  systems. 
The  25-frame  systems  i  British  and 
proposed)  are  limited  in  brightness. 
Finally,  the  625-line  system  occu- 
jiies  the  widest  channel  width. 

The  conference  concluded  that 
several  important  questions  re¬ 
quired  further  study  by  the  vari¬ 
ous  delegations  before  agreement 
could  be  reached  on  controversial 


points.  The  first  study  would  in¬ 
quire  into  the  methods  and  costs  of 
divorcing  the  vertical  scanning  rate 
from  dependence  on  the  power-sys¬ 
tem  fretpiency.  .A  second  study 
would  deal  with  the  relative  flicker- 
free  picture  brightnesses  obtainable 
at  50  and  60  fields  per  second.  Two 
other  studies  would  investigate  the 
resolving  jiower  required  in  tele¬ 
vision  systems  and  would  compare 
television  image  ([uality  with  that 
of  motion  pictures.  Positive  and 
negative  modulation  would  be  stud¬ 
ied  with  particular  reference  to  the 
effect  of  noise  on  synchronization 
and  picture  quality,  and  its  relation 
to  age  and  intercarrier  systems. 
Geographic  separation  between  sta¬ 
tions  as  a  means  of  controlling  in¬ 
terference  was  also  to  be  examined. 
Finally,  the  standardization  of  mo¬ 
tion-picture  films  for  television 
transcriptions  was  to  be  studied. 

The  next  meeting  of  the  Study 
Group,  scheduled  for  the  fall  of 
194(t  or  the  spring  of  1950,  may 
consist  of  a  tour  of  the  television 
systems  of  the  world.  Invitations 
to  view  the  various  .systems  were 
extended  by  the  American,  British, 
French  and  Dutch  governments. 
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TEXTILE  INDUSTRY  Amount  of  moUttue  In  yarn  U  meaiurinq  and  recording  inttrument  In  cabinet  at  rtqht.  Inetru- 

meaiured  and  recorded  continuouily  with  retistonce*type  mentation  like  this  often  payi  for  itielf  in  a  few  months.  Addi* 

detector  roll  on  top  of  yam  and  associated  Brown  electronic  tion  of  automatic  control  promises  still  further  economies 


Planning  for  AUTOMATIC 


Factors  to  consider  when  adding  modern  ele<  tronie,  electrical  or  other  instrumentation  to 
a  machine  or  process,  starting  w  ith  the  error-sensing  element  and  going  on  through  avail¬ 
able  readv-to-use  types  of  recorders  and  controllers  to  the  final  correcting  de\ice 
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IN  THE  BEGINNING  of  industrial 
processing  as  it  is  known  today, 
control  was  crude.  The  human 
senses  of  the  operator,  varying 
widely  with  mood  and  health,  were 
the  only  indicators  u.sed  to  monitor 
the  process.  In  hundreds  of  plants 
these  human  indicators  are  still  in 
use,  controlling  processes  involving 
hundreds  of  thousands  of  dollars 
worth  of  materials  a  day. 

The  indicator  era  for  industrial 
processing  begins  when  a  mercury- 
in-glass  thermometer  is  installed  to 
show  temperature,  a  meter  is 
hooked  iij)  to  indicate  an  electrical 
(juantity,  or  some  other  mechanical 
or  electrical  device  is  put  in  to  re¬ 
place  fickle  human  senses.  An  im¬ 


mediate  improvement  in  product 
quality  is  obtained. 

In  one  instance,  installation  of  a 
moisture  indicator  on  a  drying  ma¬ 
chine  in  a  te.xtile  factory  revealed 
extreme  overdrying.  Operation  ac¬ 
cording  to  indicator  readings  re¬ 
duced  drying  power  consumption 
and  speeded  up  the  machine,  giving 
lower  production  cost  and  several 
hundred  percent  increase  in  output. 

There  is  much  of  a  sameness  to 
the  stories  of  early  indicator  instal¬ 
lations  in  plants.  After  an  ajipro- 
priate  period  of  showing  off  results 
to  top  brass,  the  plant  engineer  ex¬ 
plains  the  indicator  to  the  machine 
operator  and  considers  his  job  done. 
Passing  by  the  machine  a  few 
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CHEMICAL  INDUSTRY  i.mp.ratu,.  oi  lynthelic  PAPER  INDUSTRY  Meaiuring  qlost  ol  iinUh*d 

retin  In  proc^tiinq  vessel  at  ri9ht  is  automatically  maintoinod  papor  output  of  calondor  stack.  Phototubo  unit  lor  sonsin^ 

by  Leeds  and  Northrup  controller  on  storage  tank  gloss,  near  mon  on  balcony,  feeds  circular-chart  recorder 


PROCESS  CONTROL 


weeks  later,  he  all  too  often  finds 
the  new  indicator  covered  with  dust 
or  even  disconnected,  with  the  oper¬ 
ator  controlling  by  guess  and  by 
golly  just  as  he  always  did.  The 
reason — man  is  inherently  opposed 
to  change. 

Thus  is  created  a  need  for  record¬ 
ers,  to  show  exactly  how  well  an 
operator  maintains  required  condi¬ 
tions  over  periods  of  hours,  days  or 
weeks.  Modern  units  are  available 
with  either  circular  or  strip  charts, 
for  producing  permanent  printed  or 
inked  records  of  up  to  16  different 
variables  per  chart.  When  the 
operator  of  a  machine  is  feeling  un¬ 
cooperative,  however,  the  odds  are 
that  even  the  recorder  will  be  ig¬ 
nored.  The  next  logical  step  tech¬ 
nologically,  then,  is  to  complete  the 
path  of  action  from  the  recorder  to 
the  controlled  element  in  such  a  way 
that  corrections  arc  made  automati¬ 
cally. 

Despite  man’s  shortcomings,  it 


takes  a  heap  of  thinking  and  de¬ 
signing  to  build  a  device  that  will 
replace  him.  Using  the  textile  dry¬ 
ing  application  again,  there  are  ad¬ 
mittedly  a  few  men  who  can  keep 
moisture  content  within  half  a  per¬ 
cent  of  a  predetermined  value  just 
by  feeling  the  dried  cloth  occasion¬ 
ally  with  the  fingers  and  varying 
the  speed  of  the  machine  accord¬ 
ingly.  These  men  seem  able  to  an¬ 
ticipate  changes  and  make  correc¬ 
tions  in  advance  so  deviations  do 


not  occur.  Automatic  controllers 
must  do  this  also,  even  though  the 
process  has  long  time  lags  between 
correction  and  result. 

Automatic  Controllers 

Practically  anything  that  can  be 
measured  today  can  be  controlled. 
Some  idea  of  the  great  variety  of 
sensing  elements  now  available  com¬ 
mercially  for  measuring  process 
variables  is  given  by  the  first 
column  in  Table  1.  Controllers  and 


TRENDS 

•  Productivity  per  man-day  is  being  increased  significantly,  in  many  industries  using 
continuous  or  batch  processing,  by  changeover  to  automotic  control 

•  Elimination  of  the  costly  human  element  from  quality  control  is  lowering  production 
costs  os  required  by  buyer  ottitudcs  in  today's  market 

•  Electronic  measuring  circuits  are  expanding  the  list  of  measuroble  variables  clear 
across  the  board,  ta  include  even  such  elusive  quality  factors  as  chemical  composition 

•  The  ratio  of  electronic  to  other  types  of  controllers  is  increasing  in  monthly  reports 
of  new  installations 
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TABLE  I — Equipment  '*  liloble  Commercially  ior  Automatic  Process  Control 


DETECTION 
OF  ERROR 


PROCESS,  MILL  OR  MACHINE  BEING  CONTROLLED 


SENSING  ELEMENT 
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AUTOMATIC  CONTROLLER 


Represoiilalive  TyiH-s  of  Sensing  and  Measuring  Elements 


H  Tlieriiiomeler  —  Bulb  filled 

with  mercury,  connected  to 
pneumatic  controller  with  capil¬ 
lary  tubing.  Kange— minus  -lO 
lo  1.000  K.  Other  liquids  and  gas  also  used 

Tlierniocoiiple  Meat  at  junc¬ 
tion  of  two  di'isimilar  metal 
WELL  "ires  produces  voltage  propor¬ 

tional  to  difference  in  tempera¬ 
ture  between  junction  and  free 
ends  of  the  wires.  Fast  re¬ 
sponse  when  exposed  to  heat  source,  slower 
when  enclosed  in  protecting  well.  Copper- 
Constantan  used  for  — ,300  to  600  F ;  iron- 
('onstantan  up  to  1.600  F ;  Chromel-.Mumel 
up  to  2.100  F;  platinum-platinum  rhodium 
for  higher  ranges 

Radiation  pyrometer  —  Lens 
focuses  heat  rays  on  thermo¬ 
couples  or  thermopile.  Range — 
75  to  3.200  F.  (iivcs  tempera¬ 
ture  inside  furnace  or  of  hot  moving  objects 

COIL  Resislaiiee  tliernionieter  — 

Depends  on  change  in  resist¬ 
ance  of  coil  of  pure  nickel  wire 
with  tempriature.  Slower  in  re¬ 
spond-  than  hare  thermocouple,  ('.enerally 
in  prelecting  well.  Range — 20  to  ;300  F 

i’liotoeell  or  pfiototulie  —  Resistance 
varies  with  intensity  of  light  given  off  by 
hot  hodv.  Range — 8.50  lo  3.000  F 

Lleetrie  liv  groiiieter  lionductiv  ily  (d 
luoi-iur--  -eu-ilive  compound  on  ilual  wire 
wjiiding  varies  with  moi-ture  absorbed 

Itoiirdoii-tiilie  gage  \rc  of 

ihin-walled  tubing  straightens 
out  when  pressure  is  applieii 
to  open  end.  moving  pointer 
through  linkage.  For  30  lo 
lO.lKXi  psi 

Spring-opposed  bellows  gage 
Pressure  being  measured  acts 
on  outside  of  bellows  enclosed 
in  shell.  Compressing  it  against 
spring  action  lo  move  pen  or 
pointer  linkage.  Range  15  psi 
down  to  vacuum 

iiverteil  bell  gage  —  Inverted 
hell  -u-peuded  in  oil  frtmi  bal¬ 
ance.  Pie-siire  to  he  measured 
i-  applied  In  iii'ide  of  hell  so 
increasing  pressure  raises  hell, 
(filler  einl  cd  balance  beam  mav 
have  connii  rvveighi  or  another  inverted  hell 
for  measuring  difference  in  pressure  be¬ 
tween  two  sources 


DifTemitial  pressure  or  head 
meter  —  Constricting  orifice 
plate,  venturi  tube  or  flow  noz¬ 
zle  in  flow  line  creates  artifieial 
pressure  drop  related  to  rate  of  flow,  and 
measured  with  U-tuhe  manometer.  In  elec¬ 
tric  version,  soft  iron  armature  attached  to 
float  in  manometer  moves  through  two 
coils  to  unbalance  a-c  bridge  circuit 

Area-type  flow  meter  Piston  lifted  by 
upstream  pressure  varies  size  id  orifice  in  | 
line  lo  maintain  constant  differential  pres-  | 
sure.  .Armature  attached  lo  piston  actuates  ; 
induction-bridge  transmitter 

.Air  purge  liquid  level  meth- 

jrw  od  Air  line  is  immersed  in 
fl-ij  liquid  below  minimum  level  and 
regulated  to  give  slow  hiihhling 
when  vessel  is  filled.  Pressure  in  air  line, 
equal  lo  hark  pressure  exerted  by  head  of 
liquid,  is  then  measured 

Mercury  manometer  liquid  level 
method -One  end  <d  merciiryfilled  l.’-tuhe  ' 
goes  below  minimum  level  (d  open  vessel, 
other  is  open  lo  air.  Level  of  float  on  mer¬ 
cury.  proportional  to  head  of  liipiid.  is  | 
iransmilteil  electrieally  or  pneumatically  to  ' 
controller 


. 

rri-i-r-XT  ti\itv  tif  snlutii 


VnT  ccmtrcfl  Ilf 
one  specific 


irmlc 


KlerlriMlc 

liqiiiii  lc\cl 

trioal  ronilur- 
n.  Two  rlec- 
in  tiirlinlcnt  liqiiiil 


civc  stabililv 


pFI  elfCtriMlfw  innio  r'Cil  in  proccww 

lifjnnr  form  electrolytic  cell  with  output 
M'ltajre  firoportional  to  hyilro^en  ion  con- 
cmtralifin 

MATCWAl  Aloiwfiiro  \\  ith  rewiwiance-type 
i (Jf-tector.  fabric  or  other  mate- 
riiil  pa--e'  between  metal  ile- 
tector  roll  ami  iinMimlefl  metal 
ifller  r«ill  tm  machine.  Ue^i^tance  between 
t\Af»  mlN.  \arvino  with  nioi-ture  content, 
is  connecti  il  into  tme  bq:  of  self  balam  ini: 
Whejt'vtone  briil;:*'  in  cftntroller.  With 
capac  ilance  t\ pe  detector,  material  mo\es 
between  metal-plate  electroflc'.  ami  ehan;re 
in  dieieefiic  eon^lant  of  material  \Aith 
moi-ture  i-  mea-un*d  with  -peeial  elec¬ 
tronic  bridge  cin  iiit 

Cihemiral  roni|M»<Niiion — (ra.s  analyzer  us- 
ini!  -eii-iti/ed  filament  mea-ure«6  cfmcenlra- 
tion  of  anv  rombii-tible  j:a*  within  lower 
e\plti-i\e  limit-.  (»a-  anaKzer  u-ins  ther¬ 
mal  condiietiA itv  niea-ure-  eoiieentration  of 
inert  pase-  wlun  ctmtndlinp  purity  or 
propoitionin;:  one  na-  to  another 


Automatic  Cuntroller§ 

THO-position-- I’laces  control 
element  in  either  high  or  low 
position,  which  may  l>e  on  and 
off.  Electric  version  uses  move¬ 
ment  of  galvanometer  pointer  lo  actuate 
output  relay;  galvanometer  pointer  is  peri¬ 
odically  clamped  to  determine  its  position 

Proportional  —  Produces  defi- 
DROOP  nile  position  of  cimlrol  element 
for  variable  being  controlled. 
Throttling  range  adjustment  de¬ 
termines  amount  of  error  that  will  move 
valve  or  other  control  element  through  en¬ 
tire  operating  range.  Recognizes  amount, 
direction  and  spi'ed  of  change  in  variable 
and  provides  continuoii'-  corrective  action 

Typical  electric  version  has  null-balance 
Wheatslime  bridge  circuit  lo  provide  in 
termediate  po-itiotiing  of  control  motor. 
(!f)n;rol!er  lias  >li<lewire  re-iMor  over  which 
contact  moves  in  ilirecl  relation  to  pen. 
Electric  motor  on  control  valve  drive- 
similar  contact  over  its  own  slidewire.  Bal 
ancing  relay  detects  unbalance  in  bridge 
containing  both  slidewires  ami  closes  proper 
motor  winding  to  maintain  balance  of 
bridge  resistances  or  voltages 

Tvpieal  electronic  version  uses  vibratirig- 
reeti  eoiiverler  to  change  sen-ing  element 
output  to  a-c  for  amplitication  to  drive  two- 
pliase  balancing  motor  that  rebalames 
slidewire  bridge 

A  l*ro|M>rlional-res«‘l  >ame  a- 

/  loROOP  f>r'*P"rtional  except  returns  pen 
■■i  I  to  control  point  after  each  cor 
rection,  so  there  is  n»>  droop 
f»r  permamnt  drift  in  value  licing  main¬ 
tained.  (!an  handle  all  combinatifUi'-  of 
process  characteri-tics,  even  the  most  un¬ 
favorable.  except  for  a  few  special  types 
rcquiiirig  rate  action 

Floating  Final  Cfuitrid  clement  is  moved 
gradually  at  constant  rale  i«»ward  ffperi  or 
<  Ifisefl  position  in  re-poii-e  t«i  senwing  ele¬ 
ment,  and  llfial'i  or  remains  stalionarv  at 
p*f-itinn  it  ha-  wlien  variable  gets  back 
into  neutral  /one  around  desired  control 
point.  Similar  to  tw<»-p<>wition  Cfuitnd  ex 
cepi  for  -lower  moveim  nt  of  eontnd  ele¬ 
ment  and  interrni'tiiate  po-iiionim:.  Ideal 
for  prof  r-  that  n  -poml  verv  fa»T  to  cor- 
rt  t  lion-,  -m  li  a-  -p*  i  d  cfmir(d.  Klectrir 
f.nly 

Froportinnal-re-et  plus  rale  aetion  — 

Ffir  anv  anmunt  of  proiess  eapaeitanee. 
tran-fer  lag  or  dead  time  an<l  process  load 
changes.  I  sed  when  it  takes  a  pn»ce«s 
longer  than  two  minute-  «»r  so  to  r» -pond 
to  a  c*»rrection 
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Correrliiig  Devices 


Oared  eleclrlc  motors — For 
operating  valves,  dampers  and 
other  mechanical  control  ele¬ 
ments.  Two-position  operation  is 
obtained  directly  from  contacts. 
Positioning  action  is  obtained 
with  balancing  potentiometers 

f  Solenoid  electric  power  units 

— I'sed  with  two-position  elec¬ 
tric  controllers  for  <»perating 
sliding-stem  control  valves  in 
smaller  sizes.  Has  only  two 
positions,  full-open  or  full- 
closed 

Stalled-nintor  electric  control  valve  — 

Used  chietly  for  lovs  pressure  gas  lines. 
Motor  opens  valve  by  driving  gear  train. 
\t  full-open  pt>-itii»n.  mechanical  stop  stalls 
motor  and  gears.  When  power  is  cut  olT, 
spring  action  drives  gear  train  and  motor 
backward  to  close  valve 

Pneumatic  diaphragm  mo¬ 
tor  \ir  pre-'^iire  from  pneu¬ 
matic  controller  t2  to  15  psi)  is 
applied  t»)  one  side  of  dia¬ 
phragm  and  «{)ring  pushes 
oih»  r  side,  so  diaphragm  posi¬ 
tion  varies  with  air  pressure 
for  driving  valve  or  damper 
direi’tlv  or  through  lever.  Kast-aeling  for 
two-pooition  rontr<d.  For  proportional  con¬ 
trol,  gtiieiallv  u-etl  with  valve  positioner 
to  overcome  fri«  tion  and  get  closer  control 

Valve  po«iiiontT  Auxiliary  air  pilot  sys¬ 
tem  lining  separate  15  or  50  p-i  air  supply 
applie-  full  air  f»re«-iire  on  diat»hragm  or 
exhausts  air  until  stem  of  valve  is  a!  exact 
position  called  for  by  ef)nlroller  output  air 
pressure 

Springle--^  pneiiniatic  diaphragm  mo¬ 
tor  Fi\e»|  air  ])res,.iire  u-ed  in  place  of 
spring  on  valve  side  of  diaphragm.  Position- 
ing  is  bv  dilTerential  air  pp'-sure  on  either 
side  of  diaphragm.  Provities  greater  forces 
for  sensitive  po>itioning  of  heavy  dampers, 
louvres  and  large  control  valves 

^  Pneiiinalir  power  cv|ind€*r — 

I'.ives  more  power  and  longer 
•tr«*k.e  than  diaphragm  motor, 
as  required  for  ilainpers  and 
■~n  special  cuntr«d  elements.  Air 
V  powi-r  i-  u-ed  in  both  <lirre- 
lion-  of  travel.  Intermediate 
pi-itioning  obtained  with  device 
-iinilar  to  valve  positi<mer.  .\vailable  with 
-trokes  up  to  .52  inches  and  internal  di¬ 
ameters  up  to  12  inches  to  give  forces  up 
to  11,000  Ih 


process-correcting  devices  are  also 
listed,  to  give  a  birds-eye  view  of 
the  entire  field  of  modern  instru¬ 
mentation. 

The  number  of  possible  combina¬ 
tions  of  existing  manufactured  ele¬ 
ments  for  controllers  is  not  quite 
infinite,  but  nearly  so.  At  least  one 
manufacturer  can  produce  from 
standard  design  items  over  2  mil¬ 
lion  distinctly  different  models  and 
ranges  of  controllers  for  industrial 
use. 

Practically  all  controllers  have 
some  form  of  pointer-type  indicator 
for  telling  the  operator  what  is  go¬ 
ing  on.  Many  have  recorders,  for 
checking  on  operators  and  control 
equipment,  providing  data  for  cost 
accounting,  providing  clues  to  pro¬ 
duction  difficulties,  and  providing  a 
means  of  reproducing  quality  from 
batch  to  batch. 

Automatic  control  does  more  than 
improve  quality  and  lower  cost.s — 
it  increases  the  output  of  a  given 
plant.  For  example,  a  petroleum 
plant  built  today  may  appear  no 
larger  than  one  erected  fifteen  years 
ago,  yet  have  a  capacity  many  times 
that  of  the  older  unit.  This  is 
.achieved  largely  by  stepping  up  the 
velocity  of  fluid  throughout  and  re¬ 
ducing  the  amount  of  stored  liquid 
capacity,  all  because  every  stage  of 
the  process  is  under  rigid  automatic 
control. 

By  bringing  down  percentage  of 
rejects,  automatic  controllers  keep 
production  costs  at  the  absolute 
minimum.  .An  excellent  example  of 
this  is  the  plastics  molding  busi¬ 
ness.  When  molds  are  too  cold  the 
plastic  does  not  flow  to  all  extremi¬ 
ties  and  a  reject  drops  out.  When 
molds  are  too  hot  the  required  cool¬ 
ing  time  goes  up  and  the  press  slows 
down.  Automatic  temperature  con¬ 
trol  of  the  dies  on  injection  and 
compression-molding  machines  is 
thus  be.'oming  a  must  for  those  in 
the  business. 

Types  of  Control  Systems 

The  four  basic  types  of  control 
sy.stems  are  two-position,  propor¬ 
tional.  proportional-reset  and  float¬ 
ing.  The  first  three  are  available 
in  both  electric  and  pneumatic 
forms,  while  the  lesser-used  floating 
.system  is  available  only  for  electric 
operation.  Under  comparable  con¬ 
ditions,  performance  characteristics 


of  a  controller  are  the  same  regard¬ 
less  of  whether  it  operates  from 
electric  power  or  from  a  compressed 
air  line. 

The  choice  between  electric  and 
pneumatic  controllers  is  governed 
by  the  availability  of  an  air  supply, 
the  existence  of  explosive  or  in¬ 
flammable  conditions  that  preclude 
electric  operation,  and  the  nature  of 
the  final  device  to  be  controlled. 
Electric  switches  and  relays  are 
best  controlled  electrically,  while 
valves  are  easier  to  control  with  air- 
actuated  diaphragms. 

Personal  preference  of  plant  en¬ 
gineers  in  various  fields  also  enters 
into  the  final  choice.  Chemical,  pe¬ 
troleum  and  rubber  industries  f.avor 
pneumatic  controllers  since  they  are 
u.^ed  to  handling  piping  and  gener¬ 
ally  have  air  supplies  available. 

The  choice  of  the  basic  type  of 
control  depends  upon  the  nature  of 
the  process  and  the  required  accu¬ 
racy  of  control.  For  some  processes 
the  simple  and  relatively  inexpen¬ 
sive  two-position  controller  will 
perform  just  as  well  as  the  more 
complex  types.  For  other  processes 
the  controller  must  have  capabili¬ 
ties  approaching  those  of  a  mind 
reader.  Here  the  past  experience  of 
instrument  engineers  with  similar 
I)roblems  becomes  highly  e.ssential 
to  the  planning  of  a  successful  in¬ 
stallation. 

The  characteristics  of  each  basic 
type  of  controller  will  now  be  taken 
up  in  turn,  with  advantages  and 
drawbacks  of  each,  as  a  starting 
point  for  planning  an  industritil 
process  control  system. 

Two-Position  Controller 

The  two-position  controller  moves 
the  final  control  device  b.ack  and 
forth  between  two  fixed  positions  of 
travel  in  respon.se  to  changes  de¬ 
tected  by  the  sensing  element. 
These  two  positions  may  correspond 
to  open  and  shut  or  on-off  action  or 
to  partly  open  and  partly  shut  set¬ 
tings  of  the  valve,  damper,  or  other 
controlling  means. 

Two-position  control  is  popular 
because  of  its  simplicity,  and  is 
generally  satisfactory  for  processes 
that  respond  quickly  to  the  valve 
or  other  control  device.  It  is  not 
perfect  when  there  are  large  or  sud¬ 
den  changes  in  the  load  being  con¬ 
trolled.  as  it  permits  considerable 
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deviation  before  settling  down  to 
even  cycling.  It  is  ideally  suited, 
however,  for  such  applications  as 
temperature  control  of  a  cooking 
kettle,  where  the  only  load  is  that  of 
maintaining  a  heat  balance  against 
radiation  losses. 

Proportionol  Controllers 

When  the  position  of  the  valve  or 
other  final  control  element  varies 
proportionally  with  the  position  of 
the  indicating  pointer  or  pen,  we 
have  a  proportional  controller.  This 
is  sometimes  called  a  throttling  con¬ 
troller,  because  the  valve  or  damper 
is  throttled  continuously  and 
smoothly  over  its  range  as  re- 
(luired  to  maintain  the  desired  con¬ 
stant  conditions.  Corrective  action 
for  an  error  is  provided  almost  im¬ 
mediately,  with  a  rate  and  magni¬ 
tude  directly  proportioned  to  the 
error.  A  triode  vacuum  tube  pro¬ 
viding  linear  amplification  of  the 
input  signal  is  a  perfect  analogy  for 
this  proportioning  action. 

Proportional  control  is  ideally 
suited  for  pneumatic  installations, 
because  air-actuated  motors  are 
available  in  a  wide  variety  of  sizes 
and  designs  to  move  valves  and 
dampers  smoothly  between  their 
limits  of  travel  and  provide  inter¬ 
mediate  positioning  of  these  con¬ 
trol  elements.  Electric  applications 
of  proportional  controllers  recpiire 
more  costly  installations  of  revers¬ 


ing  geared-down  electric  motors  to 
provide  this  same  gradual  and 
closely  controlled  positioning  of  a 
valve.  f 

Proportional  controllers  have  a 
throttling  range  adjustment  which 
determines  how  much  the  control 
valve  will  move  for  a  given  change 
in  the  measured  variable.  For  e.x- 
ample,  on  a  temperature  controller 
for  a  highly  critical  whiskey  distil¬ 
lation  process  a  one-degree  change 
in  temperature  could  be  so  serious 
that  full-open  action  of  a  valve 
would  be  called  for.  In  monitoring 
a  bath  of  molten  glass  at  several 
thousand  degrees  F,  however,  this 
same  one-degree  drift  would  be 
negligible  and  the  throttling  range 
would  therefore  be  set  so  it  caused 
very  little  movement  of  the  control 
valve. 

The  taste  of  blended  whiskey  is 
actually  being  controlled  by  some 
manufacturers  today  through  u.se 
of  proportional  controllers  on  the 
stills.  This  instrumentation  permits 
duplicating  a  given  taste  from  year 
to  year  without  reliance  on  the 
tongues  of  tasters. 

In  normal  operation  a  propor¬ 
tional  controller  develops  a  certain 
amount  of  droop  or  permanent  drift 
from  the  control  point.  As  a  result, 
the  value  that  should  presumably 
be  held  constant  is  slowly  drifting 
around  either  above  or  below  the  de¬ 
sired  condition.  For  some  applica¬ 


tions  this  is  permissible,  but  in 
others  it  must  be  eliminated  by 
automatically  resetting  the  control 
to  the  correct  point  after  each  cor¬ 
rection. 

Proportional-Reset  Controllers 

The  proportional  controller  may 
be  equipped  with  an  automatic  reset 
feature  that  returns  the  indicator 
or  pen  to  the  control  point  after 
each  and  every  load  change.  The 
resulting  instrument  is  more  com¬ 
plex  since  its  throttling  and  reset 
actions  occur  simultaneously,  but  is 
u.sed  when  precise  control  under  the 
most  adverse  conditions  is  essen¬ 
tial. 

As  the  representative  aiiplica- 
tions  in  Tables  II  and  III  indicate, 
proportional-reset  controllers  are 
used  more  than  any  other  type  in 
continuous  industrial  process  con¬ 
trol.  This  is  natural,  because  most 
processes  require  the  maintaining 
of  a  fixed  temperature  or  other  con¬ 
dition  rather  than  a  rough  elimi¬ 
nation  of  wide  fluctuations  in  con¬ 
ditions. 

Floating  Controllers 

Floating  control  is  like  two-posi¬ 
tion  control  except  that  the  final 
control  device  moves  gradually 
rather  than  suddenly  between  its 
open  and  closed  positions  whenever 
the  controlled  variable  gets  outside 
the  neutral  zone.  When  the  variable 


FOOD  INDUSTRY  Banana-ripeninq  temperature  is 
regulated  by  electronic  controller  on  back  wall,  using  Tacuuxn* 
tube  action  to  position  steam  vaWes  occurately.  This  type  of 
device  Indicates  but  does  not  record 


DRUG  INDUSTRY  o«n  temperature  oi  machine 

lor  applying  and  baking  decoration  onto  collapsible  metal 
tubes  Is  controlled  electronically  by  unit  in  center.  Blank 
tubes  enter  on  conveyor  at  lower  lelt 
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TABLE  II — Examples  of  Process-Control  Applications  in  Four  Maior  Heavy-Industry  Markets 


m 

I 


Factor  rontrollad 


Type  of  Equipment 


Prooem 


Typical  Inatallationa 


of  sulphur  to  Proceea  reaction  heat.  Thermocouple  in  combustion  chamber  outlet; 
dioiide  in  by  varyinc  air  input  to  proportionaVreeet  controller  with  diaf^ragm 
maoufactur*  burner  motor  fur  dam|>er  in  air  intake 


peoeoaTioot* 
acs£T  coiTaocLCa 


Aift  sueeLv 


rature  and.  Thermocouple  in  bottom  of  kettle;  proportional- 
of  batch  in  reset  controller;  diaphra^-operat^  valvea  in 
cooling  water  line  and  air  linea  to  gas  burnere; 
burner  flame-failure  detector 


Cooking  of  R^nthetic 
reains  for  vamishea 


WASTE  HEAT 
BOlER 


BoRNCR  fuRNACC 


Temperature  of  heat-jThennooouiJe;  propoi 
ing  water,  by  varying  phragm-operated  valve 
ratio  of  warm  to  com 
water 


ISewage  sludge  digester 


TO  COUVERTEA 


pH  eJectrodea  in  raw  water:  pH  amplifier  with 
reaet  action;  proportional  controller;  electronic 
motor  oonti^;  feed  motor  for  dry  corrective 


I^Jn^>cat^on  of  water 


TW0-P0STK?W  controller 


Temperature  of  pro-  Resistance  thermometer;  proportional-reset  coo*' 
cessing  rcxim  jtroUrT:  diaphragm-operat*^  mixing  valve  in  re- 

Trigeraot  supply  line 


Fractional  precipita¬ 
tion  of  blood  plasma 


Temperature  of  heat-  Mercury-filled  stainless-steel  thermal  system;' 
ing  water  flowing  proportiooal  pneumatic  controller;  diaphragm- 
through  jacket  around  operated  valvea  in  steam  and  cold  water  linea 


Klectroplating 


Cleaning  rase 


Differential  in  liquid  Air  pur^  type  differential  liquid  level  detector; 
level  on  u|)Streara  and  two-position  oontroller;  rake  motor 
downstream  size  of 
cloffged  stream 


Operation  of  sludge 
^een  cleaning  rakes 
in  sewerage  treatment 
plant 


t'omposition  of  over-jThermooouple  in  top  of  column  (temperature  is 
head  product  with-direct  measure  of  composition);  proportional- 
.1 -  L..  - •  _  - .  _  .  ..  II. diaphragm-operated  valve  in 


reset  ooiitro 
product  line 


I^vel  of  liottnni  |iro- l.K|iiid  level  detector  in  ImtUmi  liquid; 
duct  in  kettle  sectaui  |H>rtional  controller;  diaphrxgro-operated 
'of  column  in  piimpiug-out  line 


reflux  Wrssiire-serwitive  element  near  top  of  column; 
pro^rtional-reaet  controller,  diaphragm-oper- 
at4id  vont  valve 


(«as  preasure 
tondenaer 


controller 


)rixation  of  ^  Outlet  temperature  of  I  hermometer  hulh  at  still 
ling  heat  in  processed  fluid,  by  reset  controller;  diaphragm- 
>arying  fuel  to  burner  or  oil  fuel  line 


jrtional- 
e  in  gas 


GAMMA 


COUNTER 


into  gasoline 


IVodiict  composition.  Infrareil  s|iectrophotometer  with  output  product 
hy  ('ontrolliug  intensity  flowing  through  abaonttion  cell;  oootri>Uer;  dia- 
of  infrared  relation  at  phnigm-oiierated  valvea  at  appropriate  corrective 
a  fixed  wavelength  locations 


Manufacture  of 
tion  gasoline 
butadiene 


RA<rS 


CONTROL 

valve 


Float  with 

GAMMA  RAT 

SOURCE 


liquid  level,  by  moni- tieiger-MuUer  tulie;  gamma  ray  counter;  con- 
tonng  gamma  radia-  troUer;  diaphragm-operated  valve  in  tank  iulet 
^)D  from  radiiim-bfNir-  line 
ing  float  inside 


Storage  of  ei 
inflammable 
tanks 


pro|M)rtional  controller;  dia- 
valve  in  acid  feed  line 


TiSO-POSiTpON 

controller 


proportional 

gONTROLLEP 


Duality  of  tin  plate,  by  Thermocouple  in  tin  liath;  proportional  oon- 
niaintaining  constant  trollfv;  electric  motorized  throttling  valve  in  fuel 
temperature  of  molten  line  to  burner,  'rhermooouple  in  oil;  two- 
tin  and  palm  oil  in  gas-  (imution  oontroller;  electric  motor  driving  pump 
fired  pots  through'that  circulates  oil  from  |>ot  through  water-cooled 
which  steel  sheets  are  heat  exchsnger 


BAl  ANCiNG 
relav 


sheet  steel 


electric 

MOTORIZED 

VALVE 


TO  BRAN 


|(•aAcsr}mrizingof  steel  Temperature  of  each  1'hennooouple;  two-position  controller;  relay  and 
in  electrically  heated  heating  zone  contactor  for  each  zone  I 

furnaces  i  I 


Roof  temperature  and  Radiant  beat-sensing  element  in  furnace  roof  and 
rate  of  fuel  flow  flowmeter  in  fuel  line;  two  interlocked  pro- 

I  portional  controllers,  arranged  so  roof-tempws- 

I  ,ture  controller  takes  over  control  of  fuel  valve 

only  when  roof  temperature  approaches  preset 


Open-heartii  furnace 
for  melting  metal 


oiw  PUMP 
HEAT  EXCHANGER 


safe  maximum;  electric- pneumatic  r^ay  feeding 
diaphragm-operated  fuel  valve 


Burner 


!  Blast  furnace  for  pro-  Temperature  of  hot  Iliermooouple 
ducing  pig  iron  |blast,  by  varying  ratio  ivintrnller;  air 

I  of  hot  and  cold  air  jwith  mixing  vs 


(ias-fired  soaking  pitajTemperature  of  soak-jlbcrs;. 
for  bringing  ingots  tu  ing  pit,  by  varying  air-|troUer; 
correct  temperature  forifusl  ratio  and  input  to 
roUiog  mills  furnace 


I  Temperature  of  For  pre-heat  xooe:  thermocouple  in  furnace;  pro- 
'iiace.  by  varying  air- kiortioQal  oontroller:  diaphragm-operated  mixer 
Ifuel  ratio  to  burners  Ivaivs  in  air  line.  For  hoal  xooe,  same  except 
I  proportional-reset  controller  | 


r-Ation  of  electro-I  Amount  of  oil  on  strip. iTacbometer  coupled  to  mill; 
Lin  strip  with  oUjby  varying  oil  volume  troUer;  electric  drive  unit  for  < 
'with  8{ieed  of  mill 


PROPORTIONAL  CONTROLLER 


Tin  STRIP 
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chamber 
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1 

"If  1 
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TABLE  III — Examples  oi  Process-Control  Applications  in  Five  Mafor  Light- Industry  Markets 


Factor  CootroUad 


Type  of  Equipment 


Typical  IiiHtallatkiiis 


[Drying  of  Mper  with  Moisture  in  sheet,  by  ResiHtaf>oe-ty|>e  oMtisUire  detector  roll;  pro* 
'8te«wnh«etea  cyliodert  oontroUinff  steam  flow  portiooal-reset  oontroller;  diaphraipn-o(>erated 
to  dryer  steam  valve  | 

l^iwparation  of  bleach  pH  of  liquor,  bv  ad>  pH  electrode  assembly  in  bleach  storaire  tank; 
Ikiuor  for  pulp  making  justing  input  of  liquid  amplifier:  proportional-reset  a)ntroller;  dia- 
chlorine  phragm-operatM  valve  in  chlorine  input  line  ' 

iRedamation of  turpen*  Flow  of  cooling  «ater|TeroperRture*aenHiUve  bulb  in  oomlenser  water, 
[tiae  from  digester  relief  to  condensern  output  line;  proportional  (vtntmller;  diaphragni- 

gwsea  of  alkaline  pul|>  operated  valve  in  cooling  water  input  line  I 

oiill  i 

F  los  4»f  heating  steam  Temperature-sensitive  bulb  in  tur|>eutine  vn|M>r 
t4)  tur|>entiiie  still  output  line  of  still;  pro|H>rtional-reMet  controller; 
.diaphragm-operated  steam  valve 


UIOUIO  LtVCL  BECO«OC«»S 


I  CHLOR'NE 


‘HigeaUug  of  pulp 


«hiti>  lifiuor  used  to  tanks  res|>ecti>ely  air  purge  type  liquid  levH 
charg»*  digester,  by  <letecUir;  ti»<>-|»OMition  controller:  electric  motor 
controlling  liquid  lex'ls  driving  piiiiip  i 

in  measuring  tanks 


I  Applying  uniform  coat- l>ev  el  of  a)Rtiiig  rnit- l'«o  stainless  st«H>l  eles'trodes  spaced  bIkiuI 
ing  to  pa|)er  lure  in  supply  pan  I  '2  inch  vertically  in  miiture;  conductivity- 

det*>cting  relay;  eltN'trieal-pneuniatic  relay;  dia- 
phragm-o|HTated  valve  in  mixture  supply  line 

\  iscosity  of  coating  MiTcury-tilled  thermometer  bulb  in  mixture;  pro-, 

I  .mixture,  hy  holding  ^Mirtional  ntnUoller;  diaphragm-operated  valve 

|tem|>erature  constant  .in  steam  valve  to  heating  coils  of  coating  pan 

Heoovery  of  cliemicals  Liquid  level  in  evapo-|l'ht‘riiinmeter  liulb  at  dtwired  liquid  level  ao  bulb 
by  disc  eva(H>rator  in  rator  is  um'ov«>r*sJ  ami  stMises  decrease  in  temixTature 

sulfate  mill  [  when  le\el  of  hot  black  liquor  dro(>s;  pro|Ntrfional 

<v>iitroiler:  diaphragiii-oiMTated  valve  in  black' 
l.t|uor  input  line  I 

H<vx)very  of  lime  io'llaume  of  lime  mud  itHiime  measuring  element  at  storage  tank  outout 
laoda  or  sulfate  water  leaving  storai^'  tanks,  pro|M»rUonal  <viiitroller.  diluli<m  valve  in  lime 
1  by  diluting  lime  mud  mml  line  of  rotary  tilt«‘r 

at  rotary  filter  I 

lltaUb  ccM>king  of  jams  Temperature  of  batch.  rb<‘rm«>cou{>le  imn)i*rse<l  m  batch;  tw«»-position 
|aml  jellieH  ,by  varying  steam  input, aintxuller:  solenoid  valve  in  steum  line 

F'lasli  pasteurizing  of, Sterilizing  teniperature'l’hermocouple  in  juic«>  output  line;  pro|M»rtional- 
fruitjuices  lof  juice,  hy  varying  reset  (v>utrulier;  diaphragm-oiMriitisl  valve  in 

'steam  input  isti'aiu  input  line;  steam  pre.ssiire  umtroiler 

Keiurt  cooking  of  small  Cooking  time  and  teni>  I'hemiometi'r  htilh  in  retort.  pro|K>rtiunal  con-I 
'caua  of  foods  'txTature.  by  varying  truUer  witli  built-in  timer;  air-actiiabsl  tlirt>ltling 

I  steam  input  and  blow- valve  in  steam  input  line  diaphragm-oiMTuti^ 

Iiiig  retort  at  end  of  ou-oflT  valve  in  drain  line 
cycle  I 

liaking  of  soda  crack-^ltakiiig  temperature  in,  I  hermometer  bulb  in  oven:  proiK^rtituiul  ron- 
en  ami  cookies  on  oven,  by  regulating  gas  truUer;  dia{>hragm-o|H‘r!it<vl  gas  valve 
traveling  ni«‘sh  in  tun-  flow  to  burners 
Del  oven 

Blanciiing  id*  fruit  ami  reiiq»«‘ratur«‘  of  water  '|  hcruiometer  bulb  in  hot  water,  on-off  ixuitroUer, 
vegetabbA  fur  deacti- in  rotary  blaiicber.  by  aoleriuid  valve  in  steam  line 
vatiou  of  enzymes  regulating  sb-arii  input 

iAnplicatiou  of  size  Level  of  solution,  to  Two  levebseii'tng  ehvlriMb'S.  eb'i'tric  r«‘lay; 
sulutioii  to  yarn  before  give  iiuiform  yarn  im-  ebH'tric-pn«‘iimatir  nday;  diapliragtu-o|MTat<'<i 
weaving  mersing  time  valve  m  size  solution  inlet  line 


Continuous  bleacliiiig  reiii|M'ralur< 
of  cluUi  as  it  eulei 

chamber 

'Hyring  of  piecr  goods  I  emjHTatur 


Warp  sizing  «i|><Tatioii  I'envMit  ri*gaiu  of  i 


sarp.  by  against  yarn  at  delivery  end:  proportion 
leed  of  troib-r;  s|M‘ed'chiinging  incchaiiism 


pH  of  neutralizing  pit  electrodes,  controller, 
sulntiofi.  1«»  hold  it  alkali  hue 
neutral  by  adding  di- 


'  of  cloUi 'I  hermoeouple  pres.>ifig  against  moving  cloth; 
rs  st4>rage  protMirtionul-r>‘.sel  controller;  diaphragni-o|H‘r- 
uled  steam  valve  in  input  line  to  J-Im>x 

i‘  of  dye  I  f|4Timimeter  bulb  in  dyeing  muchim-;  j»ro- 
id  f  line  |H>rlioiial  controller;  time-(Hittern  transmitter 
by  uiii-  using  scisaor-cut  aluminum  c-am;  diapbragm- 
III  input  t>peral«-tl  valve  in  sU;um  input  line 


stanoi>-tyfie  moisture  deti'ctor  roll  iH-ariiig 


DltAW  ROLLS 
r  I  MOfST)JI« 
>■  f^^DCfCCTQW 
UT  k  roll 

03  Isino 


proportional 

controller! 

twECTRONC»t= 


F'iritig  of  vitrified  clay  Kiln  t4‘iu|>erature.  by  1  bi'rniocuupl-:  in  kiln;  pro{Hirtionul  cnntroUer;< 
pipe  in  kiln  adjusting  oil  flow  to  air-actuated  valve  in  oil  hue  to  burner  ^  I 

burner  *  I 

|Meltiug  of  gla.s.s  for  reiiqa^rature  of  molten  1  heriiuKxiuple  immer.sed  in  molten  glavs;  pro- 
automatic  glass-blow-  glass  in  ftader  }M>rtiuual  controller;  diapbragni-rjperaUsi  valve  in 

jing  machiui's  air  or  gas  line  to  burner 

Melting  of  refractory  Melt  UniiiM-rature.  by  Itadiatiuu  pyrometer  aim<vi  at  bath;  pro|Mirtional 
materi^s  and  fluxes  ill  varying  ixxnbustiou  air  <iuitri>ller.  diaphragni-tqM-ruterl  valve  in  cuiii- 
smelter  to  produce  to  burners  bustiou  air  hue  to  burner 

enamel  frit 

Iligh-leiiqH'ruture  24-  Kiln  temperature  |  hertmuiieter  bulb;  pro|K>rUuning  controller, 
hour  curing  of  I'oucrete  during  steuiuing  p*tmm1  diaphragm-opera UvJ  sti'am  valve,  two  diapliragm- 
blocks  by  varying  steam  input  o{>eral«*(l  dauipirrs 

and  during  hot-air  dry¬ 
ing  by  adjusting 
dampt'rs 

Injection  iiuddiug  of 'J'enqierature  of  die.  by  1  hiTiiiocuuple  inserted  in  drilbvl  hole  in  die,{ 
fiulystyrene  varying  water  feed  toon-off  coulruUers;  aoleiioid  valve  in  water  feedl 

die  block  line  to  die  block 


m. 
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enters  the  neutral  zone  again,  the 
valve  stays  put  or  floats  at  whatever 
position  it  happens  to  have  then. 

Floating  control  is  relatively 
little  used  except  for  fast-acting 
proce.sses  such  as  those  involving 
si)eed  control,  because  it  is  appli¬ 
cable  only  to  processes  having  lim¬ 
ited  time  lags  and  is  available  only 
as  an  electric  controller.  Any  ap¬ 
preciable  time  lag  in  the  process 
causes  excessive  overshooting  and 
wide  cycling. 

Other  Types  of  Control  Action 

A  number  of  special  modes  of 
control  are  al.so  available,  for  less 
common  applications  that  generally 
call  for  consulting  services  of  ex¬ 
perienced  instrument  application 
engineers.  As  an  example,  ratio  ac¬ 
tion  might  be  added  to  a  propor¬ 
tional  or  proportional-reset  control¬ 
ler  when  a  process  takes  several 
minutes  to  respond  to  a  corrective 
action.  Ratio  action  provides  a  cor¬ 
rection  ba.sed  on  how  fast  the  proc¬ 
ess  is  drifting  away  from  the  con¬ 
trol  point,  on  the  theory  that  a  fast 
drift  ctills  for  a  bigger  correction. 

Final  Procecs-Correcting  Device 

The  valve,  damper,  motor  or 
other  device  that  makes  the  re¬ 
quired  correction  on  a  process  or 
machine  is  just  as  important  to  the 
success  of  an  automatic  control  .sys¬ 
tem  as  the  sensing  element  and  the 
controller. 

Valves  of  all  types  are  generally 


operated  by  pneumatic  rather  than 
electric  power  units.  Diaphragm 
motors  and  variations  thereof  are 
the  most  common  type  of  pneumatic 
power  unit  for  valves.  A  dia¬ 
phragm  motor  has  a  flexible  dia¬ 
phragm  with  a  pressure-type  cham¬ 
ber  on  one  side  to  which  the  air 
output  line  of  the  pneumatic  con¬ 
troller  is  connected.  On  the  other 
side  of  the  diaphragm  is  a  com- 
Ijre.ssion  spring  and  a  rigidly  fas¬ 
tened  rod  that  is  directly  attached 
to  the  valve  stem  or  lever.  Air 
I)ressure  applied  to  the  top  of  the 
diaphragm  moves  it  down,  com¬ 
pressing  the  spring  further  until  a 
balance  is  reached  between  air 
pressure  and  spring  pressure.  Each 
chan.ie  in  air  pressure  results  in 
a  new  position  of  the  diaphragm, 
hence  the  diaphragm  motor  is  a 
sensitive  means  for  intermediate 
positioning  of  the  final  control  ele¬ 
ment. 

Diaphragm  motors  are  also  used 
for  two-position  control.  Here  the 
control  air  pressure  from  the  con¬ 
troller  is  either  maximum  or  mini¬ 
mum,  to  position  the  valve  in  either 
of  its  two  extremes  of  travel. 

Electric  process-correcting  de¬ 
vices  emidoy  either  electric  motors 
or  solenoids  as  power  units.  The 
motors  are  geared  down,  and  gener¬ 
ally  use  either  a  lever  arm  or  cam 
for  converting  the  final  rotary  mo¬ 
tion  to  the  required  linear  motion 
for  operation  of  valves,  dampers 
and  the  like.  In  a  few  instances. 


METALS  INDUSTRY  Newest  application  ol  electronic  control  in  this  maior 

market  for  instrumentation  mointains  surface  temperature  of  gears  accurately  to 
within  5  degrees  F  of  required  red-heat  temperature,  for  selective  surface  hardening 
in  Cincinnati  Flamatic  hardening  machine.  Sensitive  radiation  thermopile  In  overhead 
housing  is  focused  onto  work 


CYBERNETICS  vs  CONTROL 

"The  first  industrial  revolution  de- 
volued  humon  labor.  No  pick-ond- 
shovel  ditchdigger  can  sell  his  services 
at  any  price  in  competitioa  with  a 
steamshovel.  The  second  industrial 
revolution  of  electronic  robots  is  here. 
The  completely  automatic  factory 
without  a  human  operator  is  on  its 
way. 

"We  olreody  have  something  very 
close  to  it  in  the  electric  power  plants 
and  the  chemical  industries,  where 
gauges  not  only  report  the  condition  of 
the  process  but  take  executive  action 
to  keep  it  going  right  and  check  up  to 
see  that  their  orders  have  been  earned 
out.  Such  mochines  will  moke  it  very 
difficult  for  the  human  being  to  sell  o 
service  that  consists  of  making  rou¬ 
tine,  stereotyped  decisions.  The  elec¬ 
tronic  brain  will  make  these  logical 
decisions  more  cheaply,  more  reliably, 
and,  of  course,  more  quickly." 

Dr.  Norbert  Weiner, 
N.  Y.  Tiam,  Apr  10,  1949 


direct  drives  are  used  for  rotary 
valves.  The  motors  are  invariably 
reversible,  and  have  built-in  limit 
switches. 


Looking  Ahead 

The  trend  in  instrumentation  and 
control  today  is  definitely  toward 
electronics.  Already  machines  and 
processes  are  being  controlled  with 
gamma-ray  and  x-ray  equipment 
that  is  monitoring  specific  gravity, 
density,  thickness  and  other  factors 
related  to  selective  absorption  of 
radiation.  Already  Geiger-Muller 
tubes  and  their  associated  electronic 
counters  are  permitting  precise  con¬ 
trol  of  inaccessible  processes 
through  thick  steel  walls,  monitor¬ 
ing  chemical  composition  to  new 
degrees  of  accuracy  through  their 
response  to  radioactive  isotopes, 
and  doing  a  host  of  other  still- 
secret  control  jobs  in  connection 
with  the  processing  of  U-235.  In 
addition,  electronics  has  made  pos¬ 
sible  the  use  of  dropping-mercury 
electrodes,  hygrometers,  and  infra¬ 
red  and  ultraviolet  spectrometers 
as  sensing  elements  for  process  con¬ 
trol. 

But  the  trend  is  not  a  landslide. 
There  are  still,  and  will  be  for 
countless  years,  simple  control  jobs 
that  can  be  done  more  cheaply  and 
just  as  well  with  simpler  instru¬ 
mentation. — J.M. 
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COLLECTOR  CURRENT  iN  MILLIAMPCRES 


By  ROWLAND  W.  HAEGELE 

Physics  Lahoratries 
Sylvania  Electric  Products.  Inc. 
Bayside,  Xew  York 


CRYSTAL  DEVICES  have  been  used 
for  many  years  as  demodula¬ 
tors  and  mixers.  Of  more  recent 
interest'  is  the  crystal-triode  ampli¬ 
fier  or  transistor  employing  two 
clo.sely-spaced  whiskers  and  a  ger¬ 
manium  crystal.  This  device  can 
also  be  used  as  a  mixer  and  will 
show  a  conversion  gain  in  a  manner 
analogous  to  that  of  the  thermionic 
triode. 

A  crystal  mixer  using  three  whis¬ 
kers  offers  certain  advantages  over 
the  crystal  diode  or  triode  mixer, 
though  the  use  of  such  a  tetrode  is 
by  no  means  limited  to  mixers.  The 
crystal-tetrode  mixer  provides  the 
advantages  of  good  conversion  gain 
with  accompanying  high  conversion 
tran.sconductance,  low  interaction 
between  input  circuits  and  useful¬ 
ness  at  input  fretjuencies  which  are 
much  higher  than  can  be  amplified 
in  the  germanium  triode. 

The  construction  of  a  crystal  tet¬ 
rode  suitable  for  use  as  a  mixer 


is  shown  in  Fig.  1.  This  construc¬ 
tion  is  particularly  adaptable  to 
experimental  use  since  either  the 
whiskers  or  the  crystal  semicon¬ 
ductor  can  readily  be  changed, 
though  a  simpler  construction 
might  be  more  suitable  for  produc¬ 
tion.  The  three  whiskers  are  ar¬ 
ranged  in  a  triangle  spaced  about 
0.002  inch.  In  most  of  the  tetrodes 
thus  far  made  in  the  laboratory, 
germanium  crystals  of  the  type 
commonly  used  in  1N34  diodes  were 
used.  These  are  given  the  same 
processing  as  crystals  used  in  tri- 
odes. 

Performance 

The  input  voltages  are  applied  to 
the  emitter  electrodes  1  and  2  in 
the  manner  indicated  in  Fig.  2. 
Usually,  emitter  1  connected  to  the 
local  oscillator  reejuires  no  bias 
since,  by  adjusting  the  local  oscil¬ 
lator  voltage  to  the  proper  level,  a 
self-biasing  action  can  be  obtained. 
-A  resonant  circuit  tuned  to  the 
intermediate  frequency,  or  a  fre¬ 
quency  equal  to  /,  — is  used  for 
a  load  in  the  collector  circuit. 

One  of  the  usual  ways  for  de¬ 
scribing  the  efTectivene.ss  of  a  mixer 
is  by  the  conversion  transconduct¬ 
ance.  The  range  of  conversion 


transconductance  obtainable  from 
vacuum-tube  mixers  is  from  200  to 
600  /imhos.  As  as  example  for  com¬ 
parison  with  the  crystal  mixer,  a 
6SA7  pentagrid  converter  has  a  g. 
of  425  iimhos  at  a  plate  voltage  of 
100  volts  and  a  cathode  current  of 
12.3  ma.  Typical  operating  values 
of  the  crystal  mixer  include  a  col¬ 
lector  voltage  of  30  volts,  a  col¬ 
lector  current  of  2  ma  and  a  value 
of  g.  of  300  fimhos.  Values  as  high 
as  1,100  /imhos  and  conversion 
power  gain  of  -fl  db  have  been 
observed. 

Typical  of  the  manner  in  which 
g,  varies  with  collector  current  in 
the  crystal  mixer  is  the  curve  shown 
in  Fig.  3.  For  voltages  and  cur¬ 
rents  below  those  reipiired  for 
vacuum-tube  mixers,  the  crystal- 
tetrode  mixer  gives  a  conversion 
transconductance  quite  comparable 
to  that  from  common  tube  types. 

An  important  feature  of  the 
crystal  tetrode  is  the  degree  of  iso¬ 
lation  that  can  be  achieved  between 
the  emitter  circuits.  From  inspec¬ 
tion  of  Fig.  4  it  is  evident  that  ex¬ 
cellent  signal  isolation  can  be  ob¬ 
tained  so  that  the  signal  impressed 
on  each  emitter  does  not  tend  to  be 
transmitted  to  the  other  to  a  great 
extent  nor  does  the  heterodyme  fre- 


Crystal-Tetrode  Mixer 


FIG.  1 — Construction  details  ol  crystal 
tetrode  suitable  for  use  as  a  mixer 


FIG.  2 — Input  Toltaqes  are  applied  to  the 
emitter  electrodes  as  shown 


FIG.  3 — Curre  oi  conversion  transcon* 
ductance  with  respect  to  collector  current 


GERMANIUM 

crystal 


80 


October,  1949  —  ELECTRONICS 


FIG.  4 — Curve  shows  excellent  siqnal  FIG.  S — Typical  crystal-tetrode  interaction  FIG.  6  -Crystal-tetrode  frequency  char- 
isolation  obtainod  with  crystal  tetrode  tronsconductance  chorocteristic  acteristic  for  several  coupling  methods 


Provides  goo»l  eonversion  gain,  high  roiivei>ioii  transeoiidiietanee  and  low  interaction 
between  input  circuits.  I  seful  at  input  freipieiicies  higher  than  those  that  can  he  amplified 

in  the  gernianiutn  triode 


i|ueiic>  appear  in  larire  nieas.ire  in 
either  emitter  circuit. 

Further  evidence  that  there  i.- 
Kuod  isolation  between  emitter.- 
can  be  found  in  the  .:tatic  interac¬ 
tion  transconductance  curve  in  Fi>r 
5,  which  shows  the  dependence  of 
current  in  one  emitter  on  the  volt- 
title  ti|>plied  to  the  other.  A  typical 
operatinK  jioint  indicated  on  the 
curve  has  an  inter.iction  transcon- 
ductance  of  570  /imhos.  When  com¬ 
pared  to  the  usual  input  conduct¬ 
ance  of  either  emitter,  which  is  of 
the  order  of  10*  /imhos,  it  is  evident 
that  sitrnal  interaction  will  be  small. 

Another  important  feature  of  the 
crystal-tetrode  mixer  is  the  fre- 
i|uency  ranjre  over  which  it  may  be 
used  The  crystal  triode  as  an  am¬ 
plifier  is  ordinarily  limited  to  fre- 
ipiencies  less  than  about  5  me.  usii- 
.illy  liecause  of  transit-time  losses. 
The  same  is  true  for  the  tetrode 
when  either  emitter  is  used  with  the 
collector  to  form  an  amplifier  lir- 
cuit.  However,  if  the  i-f  frequenev 
u.sed  in  the  mixer  is  kept  within 
the  useful  range  of  the  device  as  an 
amplifier,  the  two  input  frequencies 
can  be  extended  far  beyond  the  5-mi 
limit  with  no  loss  in  conversion 
efficiency.  Crystal  tetrodes  have 
iieen  operated  at  an  i-f  of  5b0  kc  and 


input  signals  beyond  100  me  with 
conversion  tran.sconductance  actu¬ 
ally  higher  than  that  obtained  at 
much  lower  frequencies.  As  aii 
example,  a  typical  mixer  with  an  i-f 
of  600  kc  showed  a  conversion  volt¬ 
age  gain  of  2.5  and  a  corresponding 
conversion  transconductance  of  430 
iimho.-  at  a  frequency  of  150  me. 
Fig'ure  6  shows  more  completely  the 
frequenev  characteristic  of  the 
crystal-tetrode  mixer. 

Kxperiments  indicate  that  the 
noise  in  the  collector  circuit  is  at 
least  no  greater  than  in  the  crystal 
triode.  By  way  of  example,  the 
signal  and  noise  outputs  in  .somt 
units  were  about  equal  with  the 
input  sjg-nal  reduced  to  2  microvolts. 

Conclusion 

It  stiould  lie  mentioned  that  the 
crystal  triode  gives  good  results  as 
a  mixer  at  some  freipiencies  with 
somewhat  higher  values  of  y,  thar. 
have  been  obtained  with  the  tetrode. 
However,  due  to  the  complete  lack 
of  isolation  between  the  signal  and 
local-o.scillator  circuits,  and  the 
difficulty  of  matching  two  signals 
info  the  same  low  impedance,  the 
crystal  tetrode  offers  considerable 
advantage  over  the  triode  as  a 
mixer. 


A  device  as  new  as  the  crystal- 
tetrode  mixer  cannot  be  fully  evalu¬ 
ated  in  one  short  pajier.  Such 
important  details  as  an  equivalent- 
circuit  analysis,  a  more  thorough 
study  of  its  frequency  character¬ 
istic  and  a  measure  of  its  noise 
figure  are  neces.sary  liefore  the 
complete  picture  of  its  useful¬ 
ness  can  be  known.  Howi'vei,  the 
fact  that  it  has  a  conversion  trans¬ 
conductance  eijual  to  that  of  ordi¬ 
nary  tube  mi.xers  but  requires  less 
power,  is  physically  very  small,  and 
operated  with  input  sig-nals  at 
least  up  to  200  me.  should  make 
further  investigation  ver\  much 
worth  while. 

The  e.xcellent  isolation  of  the  in¬ 
put  circuits  is  an  important  ad¬ 
vantage  over  diode  or  triode  mixers. 
The  maximum  intermediate  fre- 
ciuenc.v  at  which  it  tna.'  be  used 
seems  to  be  iibout  the  same  as  the 
maximum  frequency  for  crystal-tri- 
ode  amplifier  operation,  which  is 
to  .say  that  the  input  frequencies 
may  be  much  higher. 

The  writer  wishes  to  acknowledge 
the  experimental  helji  given  by 
h'.  \V.  Burke  and  Frieda  A.  Stahl. 

Rwkre.nces 

<  1  )  Haiilft-n  Ai  Hrattain.  Kdi- 

tor.  /ViM.v  n*t  .  ■Jl.  July  15.  IIMS. 
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Technique  for 


Data  taken  in  tlie  New  ^  ork  area  iinlieate  that  field  strenjiths  mea.-iired  cm  radiaU  at 
lO-l'eet  antenna  heijrlit  are  not  trnl\  representative  of  actual  service  rendered.  rra\ei>e 
measurements  are  sn<:f:ested  and  measiire»l  height  factors  reported 


WHKX  ;i  lield-strenjrth  survey 
of  a  television  station  is 
made,  two  purposes  are  usually  in 
mind.  The  first  is  to  satisfy  the 
FCC  that  the  station  performs  in 
accordance  with  the  specification.-, 
of  the  construction  permit,  the 
second  to  assure  the  management 
of  the  station  that  a  satisfactory 
siynal  is  available  to  the  majority 
of  the  population  lyinjr  within  the 
service  area. 

These  two  purposes  are  not 
necessarily  .served  by  the  same  set 
of  measurements.  In  fact,  the  pur- 
po.se  of  this  article  is  to  point  out 
that  measurements  made  aloiiK 
radials  in  accordance  with  FCC 
standard  proof-of-performance  pro¬ 


cedure  may  y'ive  too  optimistic  a 
picture  of  coverage. 

Standard  survey  procedure  has 
recently  been  described  in  detail'. 
Hrietly,  the  procedure  is  as  follows: 
At  least  ei^ht  radials  are  drawn 
from  the  station,  either  at  45-de- 
jrree  intervals,  or  followinjr  roads  at 
apiu’oximately  45-detrree  intervals. 
Profile  jrraphs  are  drawn  alony' 
these  radials  and  the  average  ele¬ 
vation  over  the  8-mile  distance  from 
2  to  10  miles  is  calculated.  The 
height  of  the  transmittiiiK  antenna 
above  this  elevation  is  taken  as  a 
reference  and  the  e.xiiected  field 
strength,  for  the  y'iven  value  of 
radiated  power,  is  com|)uted  by  ref¬ 
erence  to  FCC  coveratre  charts. 


Contours  are  drawn  throuy'h  the 
.500-microvolt  points  on  the  radials. 
It  is  presumed  that  the  500-micro¬ 
volt  siy'nal  is  available  throutrhout 
the  area  enclosed  by  this  contour. 

After  the  station  is  in  operation, 
measurements  of  actual  field 
strenyth  must  be  made,  and  the 
values  shown  to  ayree  within 
reasonable  limits,  with  the  pre¬ 
dicted  values.  The  FCC  recom¬ 
mends  that  mobile  measuriny 
eipiipment  be  used,  with  an  omni¬ 
directional  receiviny  antenna  about 
10  feet  above  the  yround.  The  field 
values  so  measured  must  be  cor¬ 
rected  to  represent  the  actual  field 
strenyth  5o  feet  above  the  yround, 
the  latter  value  beiny  the  nominal 
heiyht  of  antennas  installed  in 
homes.  Simple  theory,  accejitable 
to  the  Commission  for  this  pur¬ 
pose,  states  that  the  field  strenyth 
should  increa.se  linearly  with 
heiyht.  Thus,  if  field-strenyth 
measurements  are  made  at  10  feet 
the  stated  values  for  :?0  feet  would 
be  three  times  as  yreat. 

When  the  terrain  between  the 
station  and  the  point  of  reception 
is  Hat  and  free  from  obstructions 
the  measured  and  predicted  values 
are  usually  found  to  be  in  reason¬ 
able  ayreement.  Rut  when  rouyh 
terrain  or  massive  obstructions  are 
encountered,  two  discrepancies  ap¬ 
pear.  First,  the  field  increases  at  a 
rate  less  than  proportional  to  the 
antenna  heiyht.  Second,  the  values 


FIG.  2  — Height  lactors  on  channels  7  and 
11.  along  Jamaica  and  Huntington  radials 


FIG.  I— Four  radials  and  two  traverses  employed  in  making  the  measurements 
for  the  survey 
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TV  Field  Surveys 


By  JOHN  F.  DREYER.  Jr. 
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of  fu'ld  Strength  measiirt'd  alonjr 
the  radials  are  jrenerally  higher 
than  those  measured  at  locations 
between  the  radials.  The  latter  ef¬ 
fect  probabl.v  is  accounted  for  by 
the  fact  that  roads  alon^  radials 
generally  follow  the  M'aps  and  val¬ 
leys  in  the  terrain,  hence  the  ob¬ 
structions  between  the  station  and 
the  points  of  measurement  on  rad¬ 
ials  are  jrenerally  smaller  than 
those  at  other  points. 

Fijrure  1  is  a  map  of  a  portion 
of  the  New  York  metropolitan  area. 
Five  television  stations  in  Manhat¬ 
tan  lie  within  the  center  circle. 
Station  WATV,  on  channel  111,  is 
located  just  off  the  map,  lb  miles 
west  of  the  center  |)oint.  P'our 
radials  are  shown  and  are  referred 
to  as  the  Jamaica  radial,  the  llunt- 
iny'ton  radial,  the  Mamaroneck 
radial  and  the  Alpine  radial. 

At  the  h't'C  hearing'  held  in 
Washin^fton  Dec.  1,  l‘J48,  the 

writer  submitted  an  analysis  of  Ob 
measurements  made  on  the  two 
Lonjr  Island  radials.  These  meas¬ 
urements  were  made  on  channels  7 
and  11  by  the  cluster  method'.  At 
each  point,  the  sijrnals  at  U>  ft  and 
.‘lb  ft  were  observed.  The  ratio  of 
the  si^rnal  strengths  at  these 
heijrhts  are  plotted  in  Fi>r.  2.  The 
ratios  cover  a  wide  ranjre.  .At  one 
p(dnt,  the  si^Mial  at  30  ft  was  0.7 
of  that  at  10  ft  while  at  the  other 
extreme,  the  :?0-ft  signal  exceeded 
the  10-ft  value  by  12  to  1.  When 
analyzed  on  probability  paper,  the 
distribution  seems  to  be  random, 
with  a  median  value  of  2.2. 

Very  Flat  Country 

In  an  attempt  to  arrive  at  a 
more  comprehensive  understandinjr 
of  the  heiy'ht  factor  several  other 
areas  were  invest lyMted  by  a  simi¬ 
lar  method,  namely  reading's  of 
sijrnals  reciuded  on  tape  in  a  mov- 
invr  vehicle.  In  a  jriven  area,  a  re¬ 


cording  was  made  while  the  vehicle 
moved  slowly  around  a  clo.sed  cour.se 
with  the  antenna  at  10  ft.  This 
procedure  was  then  immediately 
re|H-ated  with  the  antenna  at  30  ft. 

A  .section  of  the  Meadowbrook 
I’auseway,  about  2,500  feet  lon^r, 
was  selected.  Referring  to  Fi^r.  1, 
this  l<K‘ation  is  near  the  end  of  the 
Jamaica  radial  in  the  center  of  a 
coastal  marsh  with  no  hills,  houses 
or  overhead  wires,  located  221  miles 
from  a  transmitter  operating'  on 
channel  11.  The  car  was  operated 
at  aiiproximately  2  miles  per  hour, 
or  3  feet  per  second.  The  time  con¬ 
stant  of  the  recordinv'  system  was 
3.5  seconds. 

Checks  were  made  at  the  be- 
yinninjr  and  end  (d'  each  run  to  de¬ 
termine  if  the  station  outi)ut  had 
changed  appreciably.  Most  meas¬ 
urements  were  made  on  the  sound 
siy^nal  of  the  station  in  (luestion. 


since  the  picture  si^mal  is  appar¬ 
ently  subject  to  variation  when 
cameras  are  switched.  Otherwise, 
the  behavior  of  the  sound  and  pic¬ 
ture  siy'tials  is  very  similar. 

The  recording  tape  was  divided 
into  20  sections  and  the  average 
value  of  each  section  plotted,  as 
shown  in  Fijr.  3.  Twenty-one  sijr- 
nal  ratios  were  calculated.  It  was 
found  that  50  percent  of  these 
ratios  exceeded  2.04  (the  median 
value).  This  is  in  very  close  a>:ree- 
ment  with  the  theoretical  value  of 
3.0.  With  the  car  stationary,  at  the 
center  of  the  run,  measui'.’ments 
were  made  of  the  sivrnal  at  15.  20. 
25  and  30  ft.  on  channels  4  and  11. 
(The  I’esults  are  plotted  in  Fiy'. 
bA.)  It  is  inter»“.stin>r  to  note  how 
precisel.v  linear  is  the  heijrht  factor 
for  this  flat  type  of  terrain.  .An¬ 
other  heijrht  vs  sijrnal  measure¬ 
ment  was  made  in  very  similar  ter- 
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FIG.  3— Average  signal  IctcIs  at  10  and  30  (eel  at  Meadowbrook  Causeway  (A) 
and  proiile  (B)  ol  the  lamaica  radlol.  Tbs  median  ratio  between  signal  levels  at 
30  and  10  feet  la  2.94,  doss  to  the  theoretical  value 


FIG.  4— Average  signal  levels  (A)  and  proiile  (B)  oi  the  Huntington  rodial.  The 
median  value  oi  the  30  10  ratio  la  only  1.05  in  this  case,  retlectlng  the  (act  that 
the  observation  point  (Thomaston)  is  well  shadowed 


rain  at  lleckschfr  Park,  30  miles  rircuil  \va.'  made  twice,  giving  a 
further  east.  The  di.stanee  of  over  total  travel  of  2.000  ft.  The  tape 
.30  miles  puts  the  Manhattan  sta-  was  divided  into  20  .sections  and  the 
tions  well  below  the  horizon.  These  values  plotted.  The  signals  in  this 
measurements  (Fig.  6B)  would  in-  case  at  30  ft  were  hardly  different 
dicate  that  the  height  factor  is  de-  from  those  at  10  ft,  the  median 
termined  principally  by  the  terrain  value  of  the  ratio  being  1.05. 
in  the  vicinity  of  the  receiver.  Observation  of  the  signals  on  the 

I’he  same  procedure  was  followed  video  channel  was  made  on  a  re¬ 
al  Thomaston,  14  miles  out  on  the  ceiver  and  no  special  multipath 
Huntington  railial.  As  may  be  seen  conditions  were  noted.  The  signal 
from  the  contour,  Fig.  4,  this  re-  quality  was  good  e.xcepl  for  noise 
gion  is  at  the  bottom  of  a  fairly  and  ignition  interference.  The  di¬ 
deep  valley.  It  is,  however,  not  an  rection  of  arrival  was  noted  to  be 
"impossible”  region,  since  many  very  closely  the  azimuth  of  the 
television  installations  could  be  seen  transmitter.  The  signal  path  ap- 
on  nearby  buildings.  parently  was  one  of  refraction  over 

-A  run  of  500  ft  was  obtainable  the  top  of  the  hill, 
free  of  overhead  wires.  To  obtain  Measurements  were  also  made  in 
a  better  average,  a  complete  closed  a  cluster  with  the  car  stationary 

M 


and  antenna  heights  of  10,  15,  20. 
25  and  30  ft  on  channels  4  and  11. 
(One  typical  location  is  illustrated 
in  Fig.  6C.) 

Another  location,  18  miles  out  in 
a  residential  part  of  Manhasset  was 
checked.  This  point  lies  on  rela¬ 
tively  high  ground  but  the  terrain 
is  covered  with  trees  (no  foliage 
at  the  time!  and  detached  frame 
dwelling  of  approximately  30  ft 
height. 

No  recorder  run  was  possible  be¬ 
cause  of  overhead  branches  and 
wires  but  the  cluster  mea.surements 
indicated  conditions  not  very  dif¬ 
ferent  from  tho.se  in  the  valley.  (A 
typical  position  is  illustrated  in 
Fig.  61)). 

Residential  Flat  Country 

On  the  Jamaica  radial  at  22 
miles,  a  residential  development  in 
Baldwin  was  investigated.  This 
seemed  representative  of  suburban 
communities.  The  streets  are  wind¬ 
ing,  lined  on  both  sides  with  two- 
story  frame  dwellings,  with  trees 
of  about  25-ft  height  (no  foliage 
when  the  measurement.'-  were 
made.)  .A  recorder  run  around  a 
clo.sed  circuit  of  3,<HKi  ft  without 
overhead  obstructions  was  feasible. 
When  the  recordings  were  analyzed, 
the  median  value  of  the  ratio  was 
2.4,  as  shown  in  Fig.  5. 

A  recorder  run  of  about  100  ft 
length  was  made  in  the  vicinity  of 
Oceanside.  This  is  only  about  Ij 
miles  from  the  Baldwin  location  and 
the  neighborhood  is  very  much  the 
same.  The  30  to  10  ft  ratio  was 
2.25. 

Figures  6F  and  6F  illustrate  the 
signal-versus-height  factor  at  the 
Oceanside  location  on  New  York 
stations  i  peak  video  '^ig’iials  were 
used  in  this  ca.se). 


Radial  vs.  Peripheral  Measurements 

During  the  course  of  several  sur- 
\eys  in  the  New  York  area  during 


FIG,  5-  At  Baldwin,  on  the  lamaica 
radial,  the  median  signal  ratio  was  2.4 
(see  position  on  proiile  in  Fig.  3B) 
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thf  past  year,  it  has  iieeii  i>i)serveil  counters  some  hills  at  its  outer  end. 
that,  in  built-up  reRions,  the  siRiial  Recorder  measurements  taken  on 
on  radial  avenues  is  much  Rreater  these  radials  are  presented  in  Fig. 
than  on  cross  streets.  It  seemed  7.  The  readings  are  given  as  ixv  per 
likely  that  this  condition  might  also  m  at  10  ft  in  db  above  100  /iv  per  m. 
occur  in  hilly  rural  areas,  because  For  comparison,  portions  of  two 
vehicle  surveys  following  radial  traver.ses  (peripheral  paths)  were 
roads  naturally  follow  valleys,  measured,  one  on  roads  approxi- 
rivers,  and  notches  in  hills.  To  in-  mating  an  arc  at  9  miles  radius  and 
vestigate  this  possibility,  measure-  the  other  at  about  19  miles  radius, 
ments  were  made  ,on  portions  of  The  measurements  on  the  traverses 
the  Alpine  and  Mamaroneck  radials  are  presented  in  Fig.  8.  In  this 
straddling  the  Bronx,  nearby  New  figure,  the  straight  lines  represent 
Jersey  and  Westchester  regions  the  signal  level  as  judged  from  the 
(See  Fig.  1).  values  on  the  two  radials. 

The  Alpine  radial  (principally  On  the  Mamaroneck-Dobbs  Ferry 
along  route  US  9\V)  lies  on  top  of  traverse,  through  the  center  of  su- 
the  Palisades  and  has  a  clear  signal  burban  Westchester,  the  measured 
path.  The  Mamaroneck  radial  tra-  signals  fell  substantially  below 
verses  flat  country  in  the  Bronx  and  those  predicted  by  the  radials  by 
follow.s  the  Boston  Post  R(ja(t  fairly  12  to  18  db,  rising  only  on  high 
close  to  Long  Island  Sound.  It  en-  ground  near  the  center  of  the 


FIG.  6 — Variation  o<  signal  with  height  at  various  locations,  on  channels  4  ani  It 
(a-dl  and  on  all  New  York  channels  (E  F) 


no.  7 — Average  signal  levels  along 
Momaraneck  and  Alpine  radials 


FIG.  8 — Average  signal  levels  along 
Dobbe  Ferry-Mamaroneck  and  181st  Street 
tiavetees.  The  median  signal  values  are 
12  db  and  9  db,  respectively,  lower  than 
the  radial  values 

county.  The  same  is  true  of  the 
181st  St  traverse.  The  signal  rises 
to  the  predicted  line  only  on  a  high 
bridge  across  the  Harlem  River. 

The  writer  favors  use  of  a  mov¬ 
ing  vehicle  with  10-ft  antenna 
height.  For  the  high-band  televi¬ 
sion  channels  (7-13),  the  height 
factors  to  change  readings  made 
at  10  feet  to  the  value  at  30  feet, 
should  probably  be  as  follows:  3.(» 
in  very  flat  country  with  no  houses, 
trees  or  other  obstructions;  2.3  in 
very  flat  country  occupied  by  small 
buildings  and  trees;  1.1  in  regions 
deeply  shadowed  by  hills;  interme¬ 
diate  values  between  1.1  and  2.3  for 
hilly  country  occupied  by  buildings. 

To  investigate  off-radial  cover¬ 
age,  it  is  suggested  that  two  peri¬ 
pherals  be  run,  one  at  approxi¬ 
mately  7  miles,  the  other  at  20 
miles,  and  that  the  recorder  tapes 
be  analyzed  in  the  arcs  between 
radials.  These  analy.ses  should  be 
used  in  correcting  the  signal  values 
obtained  on  the  radials. 

The  survey  car  should  include  a 
collapsible  30-ft.  antenna  for  spot 
checks  of  the  height  factor.  Multi- 
path  transmission  should  be  inves¬ 
tigated  photographically  at  appro¬ 
priate  points  on  the  peripherals. 
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In  one  raiiio  plant,  trii'l  soliterers 
were  producinjr  an  averap'e  of  8(10 
soldered  joints  per  hour.  Three 
weeks  after  an  incentive  plan  was 
installed,  they  were  producing  4:5o 
an  hour.  After  a  month,  with  the 
assurance  that  rates  would  not  he 
cut  and  that  they  alone  were  nias- 
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Thk  klectronic  industry,  espe¬ 
cially  that  branch  which  serves 
the  consumer  levels,  has  recently 
experienced  a  transition  from  a 
seller’s  to  a  buyer’s  market. 

Many  companies,  operating  with¬ 
out  the  benefit  of  accurately  deter¬ 
mined  costs  and  with  no  plans  for 
reducinv'  costs,  have  found  the 
transition  difficult.  Others  attacked 
the  problem  with  viyoir,  installed 
waye  incentives,  reorjranized,  ana¬ 
lyzed  the  market  for  new  products, 
and  maintained  the  positions  they 
had  earned  during'  the  war. 

Increase  of  productivity,  alonjr 
with  reduction  of  costs,  is  essential 
for  most  companies  at  this  time, 
and  it  is  to  help  such  companies 
solve  this  twin  problem  that  this 
article  has  been  written. 

.•\  sound  cost-reduction  program 
should  be  all-inclusive,  with  each 
function  of  the  company  contribut- 
injr  its  share.  This  includes  the 
sales  and  financial  functions  as  well 
as  the  enyineerinir  and  production 
ends  of  the  company. 

(’ost  reduction  is  accomidished  by 
many  methods  and  manifests  itself 
in  many  ways,  each  etfwtive  within 
its  own  sphere  of  intluence.  The 
twelve  basic  elements  of  a  cost-re¬ 
duction  program  are  priven  in 
Table  1. 


puts  each  worker  in  business  for 
him.self. 

In  most  electronic  jilants  on  day 
work  it  is  believed  that  productivity 
averaKPs  t’).")  percent  of  a  full  day’s 
work  at  this  writinp'.  A  poxid  in¬ 
centive  plan  reipiires  that  100  per¬ 
cent  must  be  reached  before  in¬ 
centive  payoffs  commence.  .After 
100  percent,  the  plan  should  pay  off 
about  a  1-percent  increase  in  wap'es 
for  each  1-percent  increase  in 
productivity. 

In  upyradinp'  workers  from  tj.”) 
percent  to  100  percent  a  productiv¬ 
ity  increase  of  4S  percent  has  taken 
place,  which  is  a  direct  labor  cost 
reduction.  .After  100  percent,  direct- 
labor  costs  remain  fixed  but  direct- 
overhead  costs  reduce  as  produc¬ 
tivity  increases. 

In  most  cases  it  is  ditlicult  to  ef¬ 
fect  the  upKrade  from  the  daywork 
().')  percent  to  the  lOO-iiercent  stand¬ 
ard  for  incentives.  I’liyradinp' 
slowly  by  payinpr  minor  incentives 
before  100  percent  appears  to  lie  the 
most  effective  way.  .A  plan  may  be 
used  which  asks  the  worker  to  in¬ 
crease  iiroductivity  to  80  percent, 
at  which  point  niiinayement  starts 
Incentive  Plans  paying  otf.  The  payoff  between  80 

.A  waye  incentive  plan,  if  pro))-  percent  and  100  iiercent  is  about 
erly  installed,  is  hiyhly  effective  and  one-half  for  one;  after  100  percent 

eiiuitable.  By  payiny  off  directly  on  the  one-for-one  payoffs  are  re- 

the  basis  of  productivity  it  virtually  sumed,  as  indicated  in  Fiy.  1. 
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Receiver  Manufacturing 


Sii;:}:t*>ti(Uis  for  setting  up  a  coiiipreheiisive  cost-rtMliK-tioii  pro^ruiii  iiirliule  sales  aiul 
inana^enient  as  well  as  pro(liieti«>n  i«leas.  (!ase  histories  of  siH-eessful  applieatioiis  of  the 
methods  and  fixtures  reeoni mended  for  assemhlin^  radio  eipiipment  are  <iiveii 


exet-uted  by  simple  expedients.  In  e<iuipment  in  most  radio  plants, 
many  instances  in  the  electronic  in-  It  is  usually  much  more  effective 
dustry  jijfs  and  fixtures  can  sharply  economically  to  concentrate  efforts 
cut  costs  by  increasinK  productivity.  upon  plant  hourly-pnxluctive-poten- 
These  sim|)le  tools  eliminate  unnec-  tial  and  u.se  existing  plant  ecpiip- 
essarj  handling  and  positioning  .vet  ment.  Sometimes  by  a  chaiiKe  in  the 
do  not  retpiire  costly  new  eipiipment  ojn-ration  sequence,  eijuipment  may 
or  expensive  changes  in  existing  be  used  as  is.  In  other  cases  it  may 


ters  of  their  payroll  check.  avera>re 
productivity  n>se  to  120  percent,  or 
520  joints  per  hour.  After  methods 
improvements,  to  be  discussed  later, 
productivity  rose  to  000  joints  i)er 
hour. 

HeducinK  labor  costs  by  methods 
improvements  in  oi)erations  can  be 


Production  lines  in  a  typical  receiver  assembly  plant,  illustratinq  use  cl  ove  head  trolley  duct  wiring,  rail-quided  chassis  cradle, 
solderinqiron  fixture  and  other  costreducinq  me;hods  and  fixtures  described  in  this  article 
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FIG.  1— Eileci  oi  incentive  pay  on  unit 
coit  when  payoil  is  started  at  80  percent 
oi  standard  output 


be  nece.s.sary  to  make  a  .simple 
change  or  .addition  to  produce 
greater  operational  productivity. 

The  allocation  of  funds  for  expen¬ 
sive  machinery,  elaborate  jigs  and 
tools  .should  be  reduced  to  a  mini¬ 
mum.  except  in  cases  where  the 
sales  order  covers  such  cost  or  the 
plant  equipment  has  deteriorated  to 
such  an  extent  as  to  make  pur¬ 
chase  of  the  items  mandatory. 

On  the  other  hand,  simple  devices 
made  in  the  toolroom  are  frequently 
justified  in  terms  of  the  savings 
they  create  and  by  the  high  rate  of 
amortization. 

Process  Studies 

The  following  example  proves 
that  it  doesn’t  always  take  money 
to  make  .savings  in  the  direct-labor 
cost.  \  Brooklyn  manufacturer  of 
home  radios  was  thinking  of  de¬ 
signing  a  new  riveting  machine  to 
rivet  five  sockets  to  the  chassis  at 
one  time,  instead  of  riveting  them 
separately.  The  .scheme  was  orig¬ 
inally  promoted  on  the  basis  that 
when  five  were  riveted  at  once  the 
cost  should  be  less  than  five  times 
the  cost  of  the  single  riveting 
operation. 

Upon  analysis  it  was  revealed 
that  the  cost  to  rivet  the  five  at 
once  was  more  than  five  times  the 
single  riveting  cost,  in  addition  to 
I  the  cost  of  constructing  the  jig  and 

machine.  The  excessive  cost  was 
due  to  the  delicate  positioning  re- 
I  quired  and  the  dropping  out  of  some 

of  the  rivets  in  clamping  the  jig. 

Statistically,  the  jig  and  machine 
did  five  sockets  at  the  cost  of  doing 
seven  individually.  Methods  anal¬ 
ysis  here  produced  a  negative  sav¬ 
ing  since  it  served  to  spot  and 


T 


FIG.  2 — Example  oi  part*  that  can  be 
asiembled  on  feeder  line  before  riTelinq 
locket  to  chatiis 


negate  a  cost-provoking  device. 

While  on  this  project,  manage¬ 
ment  was  questioned  as  to  why  they 
would  want  to  place  five  sockets  on 
the  cha.ssis  at  the  same  time,  or  why 
they  had  to  assemble  all  of  anything 
at  the  .same  time.  They  put  on  five 
sockets  at  the  beginning  of  the  line, 
then  the  variable  capacitor  assem¬ 
bly,  dial  bracket,  i-f  transformers 
and  volume  control.  But  when  were 
these  items  actually  needed  in  the 
assembly  sequence?  One  was  wired 
one-quarter  of  the  way  up  the  line, 
some  half-way  up,  and  others  almost 
at  the  end  of  the  line.  Why  weren’t 
the.se  parts  assembled  into  the 
'■hassis  at  the  point  at  which  they 
were  to  be  used? 

The  advantages  are  obvious; 
Under  the  conventional  sequence, 
each  person  on  the  line  was  working 
with  the  chassis  at  its  maximum 
weight,  since  wire,  solder  and  small 
components  hardly  affect  weight. 
However,  by  changing  the  sequence 
slightly  to  accommodate  this  new 
theory,  the  maximum  weight  was 
apparent  only  toward  the  end  of  the 
line.  The  handling  of  1,000  such 
units  per  day,  on  a  half-minute 
cycle,  definitely  makes  the  fatigue 
element  important.  By  restudy  and 
allocation  of  a  lower  fatigue  allow¬ 
ance,  the  direct  labor  cost  dropped  7 
percent,  at  no  cash  disbur.sement. 

.\  (luestioning  attitude  is  a  tool 
of  methods  improvement.  Kqually 
important  is  the  ability  to  remain 
objective  and  open-minded  in  the 
light  of  what  analysis  reveals.  Here 
is  where  many  inquiring  minds  fail 
to  function  fully. 

While  many  managements  are 
objective  and  advanced  in  terms  of 
a  new  piece  of  e(|uipment,  they 


.sometimes  miss  the  boat  on  ideas 
that  threaten  the  security  of  their 
ivory  towers  of  tradition.  They 
cling  to  the  concept  of  operation 
efficiency  based  purely  on  the  expe¬ 
rience  factor;  “We  and  the  entire 
industry  have  done  it  this  way  for 
twenty  years  and  have  made  money. 
Why  should  we  change  it  now’’" 

Savings  from  Specialixation 

This  same  assembly-line  project 
was  continued  further,  effecting 
large  direct-labor  savings  without 
any  expenditure. 

.After  relocation  of  mechanical 
operations  on  the  receiver  line 
under  discussion,  the  degree  of 
specialization  pre.sent  at  each  opera¬ 
tion  was  analyzed.  It  was  dis¬ 
covered  that  similar  specialities 
such  as  wiring-in  wires  and  com¬ 
ponents  and  soldering  were  widely 
scattered  along  the  line,  making  the 
element  of  repetition  important.  It 
was  reasoned  that  if  a  wi reman  had 
nothing  to  do  but  wire,  just  using 
long-nose  pliers  and  diagonal  cut¬ 
ters,  and  if  a  solderer  did  nothing 
but  solder,  a  higher  productivity 
would  result  due  to  the  greater 
skills  which  could  develop  from  con¬ 
stant  repetition.  Actually,  however. 


FIG.  3-  Three-iron  apron  ior  a  loldeting 
position,  allowing  workers  to  change 
irons  quickly  when  they  cool  during  maxi 
mum  production  period* 
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Table  I — Elements  of  an  Effective  Industrial  Cost-Reduction  Program 


(A)  Reducing  Direct  Labor  and  Direct  Overhead  Com 

1.  By  wage  incentives  that  increase  hourly  productivity,  thus 
reducing  unit  labor  cost  until  standard  is  reached,  and  con¬ 
stantly  reducing  unit  overhead  cost  proportionately  as  produc 
tivity  increases. 

2.  By  improving  and  redesigning  existing  monufacturing  meth¬ 
ods  and  processes,  ond  by  the  use  of  more  modern  equipment 


(B)  Reducing  Factory  Overhead  Costs 

1.  By  budgeted  cost  systems,  and  through  incentives  to  tore- 
men  ond  supervisors,  in  order  to  maintain  on  economical  ratio 
between  department  direct  and  indirect  costs. 

2.  By  control  of  indirect  expenses  through  an  analysis  of  cost 
of  such  items  as  repairs,  scrap  and  reprocessed  ports,  and  by  re 
placement  of  cost-provoking  equipment 


(C)  Reducing  Moteriols  Cost 

1  By  installing  stotistical  quality-control  plans  to  minimize 
scrop,  rejection  ond  reprocessing  losses 

2.  By  substituting  less  costly  materials,  fabricated  differently 


ID)  Reducing  Plant  Space  and  Process  Costs 

1.  By  proper  plant  loyout  to  minimize  monufocturing-cycle  time 
end  linear  travel  of  oil  ports. 

2.  By  proper  schedubng  to  minimize  floor  space  by  reducing 
work-in-process,  thereby  releasing  space. 

3.  By  designing  a  flexible  layout  which  is  eosily  odoptoble  to 
changes  in  sales  requirements  ond  current  consumer  demands 


IE)  Reducing  Non-Operational  Labor  Costs 

1.  By  making  transportation  or  movement  of  ports  machine- 
performed  instead  of  man-performed,  and  handling  materials  by 
conveyors,  trucks  or  bins. 

2.  By  eliminating  labor  duplication  through  proper  raw  parts 
feeding  to  the  line,  ond  by  using  proper  preporation  techniques 


IF)  Reducing  Inventory  Lost  Costs 

1.  By  proper  stock  control,  purchasing  ond  production  control, 
keyed  to  soles  forecasts  and  requirements 


2.  By  considering  finonciol  position  of  company  in  terms  of 
working-capital  ratios.  Selected  level  of  inventory  should  reflect 
Capitol  position  at  well  os  current  market  and  overall  business 
conditions 


IG)  Reducing  Administrative  Overhead  Costs 

1  By  reloting  administrative  labor  to  some  yardstick  in  pro¬ 
duction  such  as  units  shipped  or  direct  factory  hours. 

2.  By  designing  entire  organization  to  oct  os  an  accordion  hav¬ 
ing  the  flexibility  to  expand  and  retrench  in  accordonce  with  any 
given  economic  condition 

IH)  Reducing  Personnel  Training  Costs 

I.  By  installing  a  personnel  evaluation  and  selection  plan.  This 
includes  aptitude  and  psychological  testing  for  higher  levels. 


(I)  Reducing  Mortality  Rote  of  Bids 

1.  By  on  occurote  determination  of  all  costs  to  allow  consistent 
bidding.  This  eliminates  bids  which  are  overestimated  for  safety 
ond  those  which  try  to  moke  up  for  o  guessed  previous  underbid. 

IJ)  Reducing  Engineering  Costs 

1.  By  complete  and  thorough  liaison  between  all  engineers  and 
the  production  department  for  cost-conscious  and  cost-economic 
design. 

2.  By  scheduling  and  planning  individual  engineering  assign¬ 
ments  and  posting  cumulative  time  to  each  job  for  control  pur¬ 
poses. 

3.  By  reducing  quantity  of  equipment  stocked  and  purchased  by 
deportment,  limiting  purchases  to  necessary  items 

(K)  Reducing  Selling  Costs 

1.  By  selecting  salesmen  on  a  scientific  basis  to  ascertain  their 
sales  aptitudes. 

2.  By  selective  selling  through  determination  of  most  profitable 
items  ond  paying  higher  commissions  for  them,  while  restricting 
rewards  on  least  profitable  lines. 

(L)  Reducing  Money  Costs 

1  By  limiting  borrowing  of  working  capital  by  o  proper  align 
ment  among  the  elements  of  market  potentiols,  soles  forecasts, 
production  budget  and  purchasing  policies. 


the  wireman  had  to  take  a  compo¬ 
nent  not  already  in  the  set,  .such  a.s 
a  paper  or  mica  capacitor  or  a  re¬ 
sistor,  and  bend  and  cut  its  leads  to 
size  before  wiring  it  into  the  set. 
Having  other  people  prepare  leads 
of  parts  in  advance  helped  a  great 
deal,  but  this  was  not  the  final 
answer. 


On  the  theory  that  wiremen 
should  wire  and  solderers  should 
solder,  feeder  lines  were  established 
near  each  major  wiring  position. 
On  the.se  lines,  components  were 
wired  and  soldered  to  loose  sockets, 
as  illustrated  in  Fig.  2.  Then,  in¬ 
stead  of  riveting  an  empty  socket 
into  the  chassis,  a  socket  assembly 


consisting  of  the  .socket  with  previ¬ 
ously  wired  and  soldered  compo¬ 
nents  was  riveted. 

Wiremen  on  the  main  line  never 
put  down  their  pliers.  They  did 
nothing  but  complete  wiring  con¬ 
nections  within  the  set,  never  hav¬ 
ing  to  locate  and  fuss  with  outside 
component  parts.  In  addition  to 


ELECTRON  ICS  —  Ocf  ober,  1 949 


89 


cuttin^r  \virin>f  costs,  this  procedure 
decreased  over-all  soldering  time. 
Where  formerly  a  joint  consistiiiK 
of  five  wire  ends  recpiired  two 
passes  with  the  iron,  at  different 
staftes  in  the  sequence,  it  now  re- 
(juired  just  one  pass.  Concern  over 
parts  falling'  out  in  transport  had 
necessitated  a  first  pass  with  the 
iron  before. 

All  in  all,  feeder  lines  and  spe¬ 
cialization  cut  direct-labor  costs 
another  28  percent.  It  worked  in 
practice  as  well  as  in  theory,  even 
includiiiK  the  somewhat  inflated 
time  of  the  riveter  becau.se  of  the 
e.xtra  positioniiip-  element  ilue  to 
components  hansrinp-  from  the 
sockets  he  had  to  handle. 

Soldering  Iron  Techniques 

In  another  plant,  solderers  on  in¬ 
centive  were  workinjr  like  wildfire, 
dointr  800  joints  per  hour  under 


certain  conditions,  then  droppiny' 
back  severely  due  to  "some  trouble 
with  the  irons".  The  only  trouble 
with  the  irons  was  that  as  the  jrirls 
approached  800  joints  per  hour, 
more  heat  was  pulled  out  of  the 
iron  than  the  heatin^r  element  could 
replace.  This  insufficient  heat 
melted  the  solder  slowly,  with  a 
consequent  decrease  in  the  number 
of  joints  i)er  hour. 

The  hijrh  production  was  always 
evident  during  the  first  hour  or  so 
in  the  morning',  so  that  the  oper¬ 
ator's  fatijrue  and  the  ((uality  of  the 


iron  were  blamed.  One  remedy  tried 
was  to  provide  2(t0-watt  irons.  This 
did  not  help  since  the  heavier  iron 
contributed  to  fatijrue  and  lowered 
productivity.  Manajrement  in  the 
plant  felt  the  problem  was  insoluble. 
They  were  attempting  to  solve  it  in 
terms  of  what  other  radio  manufac¬ 
turers  did,  however,  instead  of 
opening:  their  minds  to  possible  new 
solutions. 

After  much  wranjtlinK,  it  "us 
decided  to  let  outside  enjrineers  use 
an  unprejudiced  and  fresh  approach 
to  the  iiroblem.  The  result  was  the 
desijrn  of  a  soldering  "apron”  made 
of  asbestos  and  sheet  metal, 
mounted  to  the  riKht  and  below  each 
solderintr  operator.  The  apron  con¬ 
sisted  of  three  metal  troujrhs  to  ac¬ 
commodate  three  irons,  as  shown  in 
Fijr.  •'T  The  asbestos  was  used  to 
prevent  burnintr  the  operator's  lejr. 
t'n  the  front  of  each  aj)ron  next  to 


each  trouy'h  were  three  pluKs  into 
which  all  three  irons  were  pluKtred 
at  all  times.  A  .solderinjr  ^irl  took 
one  iron  and  used  it  until  it  was  too 
cold,  then  replaced  it  in  the  trough 
and  used  another  iron  for  awhile, 
l.iy'hter  irons  were  used,  which 
minimized  operator  fatijrue  and 
lowered  power  consumption. 

With  three  irons  per  jrirl.  i)roduc- 
tion  increased  and  remained  at  a 
constant  average  of  90(t  joints  per 
hour.  The  savinjrs  amortized  the 
inexpensive  solderinjr  aprons  in  a 
matter  of  weeks,  then  >rave  to  man¬ 


agement  a  reducton  of  63  percent 
in  labor  and  unit  overhead  costs. 

With  the  bottleneck  eliminated  ’ 
that  had  previously  prevented  full 
productivity  from  operatit)ns  fol- 
lowiiiK  solderinjr,  production  per 
hour  practically  doubled. 

Cabinet  Bottlenecks 

In  the  plant  of  a  prominent  man¬ 
ufacturer  there  was  a  hujte  pile-up 
of  radio  cabinets  all  over  the  final 
assembly  area,  occupyinK  almost 
4(10  square  feet.  A  casual  look 
could  convince  the  most  skeptical 
that  something'  was  wroiiK  and 
could  be  imitroved,  yet  the  foreman 
and  others  would  trii>  over  the  mess 
every  day  with  little  or  no  reaction. 

These  cabinets  were  empty,  beiny 
rejected  from  the  line  because  of 
scratches,  dents  jind  other  defects. 
The  situiition  was  costinjr  this  plant 
about  $7,000  a  year  because  of 
plant  space  the  rejects  were  occupy- 
intr,  additional  time  u.sed  by  the 
final  assembly  operator  to  reject  :i 
cabitiet,  and  full  time  of  two  stock 
hands  carryinjr  the  cabinets  back  to 
the  stockroom. 

StartiiiK  with  the  last  point  first, 
anv  simple  materijils  handlinir  ex¬ 
pedient  such  as  a  hiind-lift  tn:  k 
could  be  used  to  return  the  rejects 
.o  the  stockroom.  While  that  wo.dd 
be  some  help,  it  wouldn’t  rented  .• 
the  first  two  points. 

The  method  finiilly  adopted  solved 
all  three  problems.  It  consisted  of 
an  overhead  conveyor  runninjr  from 
inside  the  stockroom  over  the  fenc¬ 
ing  to  the  terminus  of  the  assembly 
line.  No  plant  space  had  to  be  pro¬ 
vided  or  wasted  for  rejects,  since 
inspection  was  made  in  the  stiK-k- 
room  and  only  >rood  cabinets  were 
placed  on  the  conveyor  for  delivery 
to  the  line.  The  fimil  as.sembly-oper- 
ator’s  time  was  completely  devoted 
to  his  job  and  nothing'  el.se,  which 
increased  his  continuity  of  work 
and  conse(|uently  his  itroductivitv. 
The  two  stock  hands  were  not 
needed. 

The  conveyor  was  a  motor-driven 
cleated-belt  type  which  itaced  the 
main  assembly  line  by  deliverin>r  a 
trood  cabinet  to  the  final  position  at 
the  same  time  that  a  comi)let  si 
chassis  arrived  there.  The  conveyor 
and  its  relation  to  the  rest  of  the 
assembly  floor  are  shown  in  Fi.'. 


FIG.  4  Use  of  conveyor  to  speed  moving  of  cabinets  from  stockroom  to  receiver 
production  line 
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The  cost  of  the  entire  installation 
was  amortized  within  four  months. 
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Trolley  Ducts  Give  Flexibility 

In  this  same  project  a  new  plant 
had  to  he  laid  out.  The  items  to  he 
manufactured  were  the  usual  table 
model  a-c  d-c  radios  and  larjrer 
a-m,  f-m  ami  television  sets.  Before 
proceedinjT,  it  was  ajrreed  that  the 
layout  should  he  as  tlexihle  as  pos¬ 
sible  to  permit  inexpensive  chaiiKes 
in  .set-up  wherever  style,  desi^rn  or 
sales  trends  demanded. 

At  the  time  of  this  layout,  small 
sets  were  at  the  heijrht  of  their 
demand.  This  manajrement  decided 
to  make  1,00(1  five-tube  .sets  per  day 
and  .500  seven-tube  .sets  daily.  How¬ 
ever,  tlu*y  realizEHl  that  this  ratio 
could  be  chanyred  overnight.  Flexi¬ 
bility  and  minimum  investment  in 
fixed  items  were  therefore  para¬ 
mount. 

The  largest  items  of  expense  in 
this  plant  were  the  liyThtiny  and 
electrical  installation.  Fixt'd  lijrht- 
iiiK  was  undesirable  since  it  limited 
the  location  of  assembly  lines  to 
the  fixed  lights.  Fixed  elEHrtrical 
installations,  such  as  overhead  or 
underfloor  conduit,  also  limited 
flexibility  of  assembly.. 

The  most  practical  solution  was 
the  use  of  trolliw-duct  ek’ctrical  in¬ 
stallation  throughout  for  both  lijrht- 
inyT  and  power.  This  tyiie  of  duct  is 
shown  in  Fijr.  .5.  It  was  installed  in 
parallel  lines  10  feet  apart  over  the 
entire  assembly  floor,  so  that  indus¬ 
trial  fluorescent  fixtures  could 
either  be  hunjr  on  a  duct  parallel 
and  below  it,  or  at  rijrht  anjrles  be- 
tWE'en  two  ducts.  In  that  way,  every 
inch  of  the  lG,000-.sq-ft  assembly 
arE*a  received  an  average  illumina¬ 
tion  of  45  foot-candles. 


The  cost  of  the  trolley-duct  in¬ 
stallation  was  one-third  that  of  a 
permanent  installation.  The  end 
cost  was  even  less,  for  when  the 
manufacturer  left  this  plant  after 
rE‘alizinK  his  market  potential,  he 
took  the  trolley  system  out  with  him 
and  sold  it  for  a  lar^re  percentage  of 
the  oriKimd  cost. 

Portoble  Test  Booths 

P'or  flexibility,  in  receiver  pro¬ 
duction  lines,  each  r-f  and  i-f  align¬ 
ment  booth  should  be  movable, 
should  permit  a  belt  conveyor  to  run 
through,  and  should  be  small 
enoujrh  so  other  lines  can  be  set  up 
parallel  to  it.  Technical  ri‘(|uire- 
ments  were  double  copper-mesh 
shieldinjr  plus  room  for  a  si^Tnal 
jreneja'or  a:id  o.itput  meter. 


An  inexpensi\e  portable  test 
booth  desiyn  mt-etiiijr  these  require¬ 
ments  is  shown  in  Fi^'.  (!.  It  was 
built  on  a  sinyTle-faced  wooden  pallet 
which  makes  it  eas.v  to  mctve  by 
hand  lift  truck.  Side  openiiijr-s 
admit  the  belt  conveyor  which  runs 
throu^rh  the  booth.  In  use,  the  oper¬ 
ator  takes  a  chassis  off  the  conveyor 
and  places  it  on  the  small  shelf 
before  him  for  alitriiment,  then  re¬ 
turns  the  chassis  to  the  conveyor. 

Instead  of  e(|uippin>r  each  booth 
with  individual  siirnal  jrenerators,  a 
master  sijrnal-KeneratinK  source  fed 
to  strateKic  points  throughout  the 
plant  could  be  u.sed.  Coaxial  cable 
tapped  by  T  coax  connectors  would 
provide  ready  pluK-in  points  for 
booths.  The  same  cable  could  be 
used  for  carrying  more  than  one 


Avc'd  r.g  csGe.r.  }ly  o~>}ratiors  a<  Eo’d3ring  poiitions  ;i  one  example  ot  specialixation 
that  cu;x  casts 


signal  at  a  time,  by  proper  filtering. 
With  i-f  signals  of  455  kc  and  10.7 
me,  filtering  would  not  be  manda¬ 
tory  at  the  booth,  since  the  Q  of 
both  circuits  and  the  harmonic  at¬ 
tenuation  of  the  455-kc  signal  would 
be  sufficient  to  prevent  difficulties. 
In  very  large  plants  where  many 
people  would  be  using  the  same  fre¬ 
quency  at  the  same  time,  r-f  equal¬ 
ization  of  the  line  would  be  needed 
at  all  the  used  frequencies  to  pre¬ 
vent  interaction  due  to  low’ered  line 
impedance. 

Chassis  Cradle 

Some  method  of  easily  moving 
a  chassis  from  one  position  to  the 
next  on  the  line  is  highly  desirable 
in  receiver  as.sembly.  Push-along 
methods  generally  involve  too  much 
friction,  since  up  to  five  chassis 
units  are  usually  found  between 
operators  to  cushion  against  wait¬ 
ing  for  work  or  being  overburdened. 

A  solution  is  found  in  the  bench 
and  chassis  cradle  design  of  Fig.  7, 
where  the  cradle  rides  on^an  angle- 
iron  rail.  The  cradle  is  constructed 
from  sheet  metal.  By  a  simple  stud 
and  spring  arrangement  the  chassis 
can  be  rotated  and  indexed  at  any 
position  for  maximum  accessibility. 
Four  wheels  on  the  cradle  are  roller 
or  ball  bearing. 


At  the  rear  of  each  cradle  is  a 
lever  which  is  gravity  operated  and 
which  automatically  engages  in  a 
notch  at  each  operating  position. 
When  an  operator  fini.shes  a  certain 
set  she  depresses  the  lever,  disen¬ 
gaging  the  cradle  from  the  stop,  and 
rolls  the  cradle  toward  the  next 
operator. 

The  cost  of  the  cradle  was  about 
$4.00.  At  the  operation  prior  to  the 
insertion  of  the  tubes  for  heater 
test,  a  cradle-return  system  pro¬ 
vides  for  return  of  empty  cradles  to 
the  starting  point,  while  the  com¬ 
pleted  chassis  is  placed  on  a  belt 
conveyor  which  goes  through  the 
portable  test  booth  and  on  to  the 
end  of  the  line. 

Besides  savings  in  fatigue,  opera¬ 
tional  time  was  considerably  re¬ 
duced,  which  increased  productiv¬ 
ity.  The  cost  of  the  cradle  system 
was  amortized  in  about  two  months. 
Direct  labor  savings  amounted  to 
43  percent  of  an  already  lowered 
total  cost. 

For  larger  .sets  the  cradle  was 
made  larger,  but  the  rails  on  which 
the  cradle  traveled  were  the  same. 
This  made  the  workbenches  highly 
flexible  and  standardized  at  the 
same  time. 

The  .soldering  iron  apron  and  the 
rail  are  easily  moved  by  loo.sening  a 


few  screws,  when  benches  are 
moved  to  other  positions. 

Custom  Building 

One  unending  discu.ssion  in  radio 
and  television  assembly  plants  con¬ 
cerns  custom  building  larger  .sets 
versus  specialization  and  break¬ 
down  of  operations.  Tho.se  in  favor 
of  custom  building  claim  better 
technical  accuracy  as  regards  such 
things  as  critical  lead  dress,  plus 
the  advantage  of  being  able  to  fix 
responsibility,  which  may  yield 
fewer  rejects.  Advocates  of  special¬ 
ization  claim  increased  productivity 
becau.se  of  the  higher  .skills  ac¬ 
quired  on  repetitive  jobs. 

There  are  elements  of  validity  in 
both  arguments.  It  is  possible  to 
combine  the  advantages  of  both 
methods  by  preparing  and  cabling  a 
large  group  of  wires  beforehand, 
using  a  wooden  jig  with  nails  as 
pegs.  The  cabling  operation  is  done 
on  a  feeder  line  by  operators  who 
develop  great  skills  in  this  opera¬ 
tion.  A  large  .set  may  have  two  or 
three  cable  assemblies.  Only  non- 
critical  leads  are  selected  for 
cabling.  In  a  plant  making  12  and 
15-tube  sets,  cabling  doubled  custom 
I)roductivity.  Including  the  cost  of 
external  cabling,  direct  labor  was 
cut  40  percent. 

Telescoping  Stud  Jig 

In  a  plant  manufacturing  inter¬ 
communicating  equipment,  consid¬ 
erable  direct  labor  was  being  used 
in  testing  the  completed  units,  espe¬ 
cially  in  the  switching  circuits  from 
the  master  station  to  each  call  posi¬ 
tion.  The  wiring  at  the  multi-con¬ 
nection  terminal  strip  in  the  rear 
of  the  unit  had  to  correspond  with 
the  station  markings  on  the  front 
of  the  master  station  and  had  to 
work  at  each  station. 

The  method  of  testing  was  to  con¬ 
nect  42  spade  lugs  to  each  of  the  42 
terminals  by  unscrewing  ejich  and 
then  tightening  each  connection  and 
feeding  it  into  a  mock-up  for  visual 
check  of  output  at  each  position.  In 
connecting  the  spade  lugs,  care  had 
to  be  exercised  to  prevent  the  lugs 
from  touching  and  shorting  out  a 
circuit.  It  took  about  15  minutes  to 
test  each  unit,  and  that  operation 
became  the  bottleneck  of  the  plant. 

A  new  method  solved  the  prob- 


FIG.  6 — Portable  shielded  test-booth  lor  chassis  conveyor.  It  can  be  moved  to  any  pro¬ 
duction  line  in  a  lew  minutes  with  a  hand-lilt  truck 
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lem.  A  jig  containing  42  spring 
telescoping  studs,  simulating  the 
same  mechanical  layout  of  the  ter¬ 
minal  strip,  was  built.  The  terminal 
strip  of  the  unit  was  placed  in  this 
jig  and  clamped  so  that  each  of  the 
studs  made  contact  with  each  of  the 
terminal  screws  on  the  strip.  The 
springs  compensated  for  screws 
which  were  not  screwed  all  in. 

The  studs  were  connected  to  an 
external  .selector  switch  that  fed 
each  station  in  turn  into  the  master 
unit.  The  station’s  dynamic 
speaker,  used  as  a  microphone,  was 
placed  in  front  of  the  master  sta¬ 
tion  speaker,  and  the  external 
selector  switch  was  rotated  through 
each  of  the  individual  station  posi¬ 
tions.  If  the  wiring  was  OK,  acous¬ 
tic  feedback  was  heard  at  each  posi¬ 
tion.  This  insured  communication 
from  individual  stations  back  to  the 
master.  To  insure  communication 
from  the  master  station  to  each  of 
the  individual  stations,  the  master 
station  speaker  was  switched  to  use 
as  a  microphone,  and  the  selector 
switch  was  rotated  back  through 
each  of  the  positions.  If  the  same 
feedback  was  heard,  the  entire  .sys¬ 
tem  was  functioning. 

The  entire  new  procedure  took 
approximately  one  minute. 

Quantity  Amortization 

In  making  small  metal  parts  for 
electronic  device.s,  methods-con- 
.scious  managements  often  look  for 
the  most  modern  and  fastest  meth¬ 
ods  of  fabrication  without  duly 
considering  their  real  cost  in  terms 
of  (piantity  amortization. 

In  making  small  Hat  chassis 
pieces  and  brackets,  most  progres¬ 
sive  factories  think  of  stamping 
dies  and  neglect  simpler,  less  ex¬ 
pensive  methods  on  the  basis  that 
they  are  old-fashioned.  For  small- 
run  production,  the  lower  labor  cost 
induced  by  the  dies,  for  example, 
may  still  not  be  truly  representative 
of  the  end  cost,  since  it  takes  a  cer¬ 
tain  minimum  amount  of  produc¬ 
tion  to  pay  for  the  die.  If  there  is 
no  possibility  of  reaching  this  mini¬ 
mum,  which  is  high  for  dies,  then 
management  had  better  use  a 
cheaper  first-cost  tool,  even  though 
it  means  higher  direct-labor  cost. 

In  other  words,  management 
should  not  use  direct  labor  cost  as 


FIG.  7~ -Design  oi  standard  workbench  ior  reeeteer  assembly,  ond  details  oi  chassis 
cradle  that  rolls  along  bench  guided  by  rail  in  center.  Back  ol  bench  is  used  ior  storage 
ol  parts  and  ior  preparatory  operations  like  cutting  and  bending  wires 


the  sole  criterion.  Before  a  new 
piece  of  etpiipment  is  purchased,  a 
comparison  of  Itoth  methods  should 
lie  made  by  plotting  the  information 
on  a  bre.tk-even  chart  to  show  the 


amortizing  (piantity  retptired  for 
the  itroposed  new  machine  or  proc¬ 
ess.  The  data  to  make  such  a  chart 
is  taken  from  a  tabulation  like  the 
following: 


•  2) 

p4»Wfr . 

.OS 

(3> 

Maintfiiaiice  and  rf' 

pairs  . 

.1 1 

(4) 

G»  n**ral  plant  ex- 

lanse . 

.0  4 

(3) 

Gfiiera!  oNerhead.... 

.03 

(♦;> 

Supervision  . 

.2n 

1 . ) 

.Scrap  cost  . 

.42 

(S> 

Cost  of  iHW  equip- 

. 

U.OO 

I’r.s-  I’ro- 

flit  pifsed 
Method  Method 

$.94 

.19 


Total  cost,  first  1,000 


$1.68  $3,501.77 


Where  this  sort  of  tabulation  is 
not  made,  the  decision  to  buy  gen¬ 
erally  hinges  on  the  labor  item, 
which  here  is  clearly  favorable  for 
the  propo.sed  method.  But  the  cost 
for  the  first  1,000  pieces  is  out  of 
line  for  the  new  method,  if  1,000  is 
the  total  expected  production.  From 
a  break-even  chart  it  can  be  seen 
that  the  new  eipiipment  is  feasible 
only  when  the  expected  production 
exceeds  1,202,700  pieces. 

If  management  uses  or  will  use 
up  pieces  at  the  rate  of  100,000  per 
year,  then  the  proposed  method  will 


pay  for  itself  in  12  years.  This  may 
be  a  poor  financial  policy  since  it 
ties  up  working  capital  for  a  long 
period.  Therefore,  another  factor 
should  be  used  in  evaluating  a  new 
proposal — the  loss  to  the  firm  from 
a  lowered  working  capital.  This 
can  be  done  by  estimating  interest 
charges  on  loans  which  ordinarily 
might  not  be  recpiired. 

Capital  equipment  changes  can¬ 
not  be  decided  unilaterally.  The 
sales  department  must  be  involved 
for  market  and  sales  forecasts.  The 
financial  functions  must  state  and 
fix  financial  policies,  and  the  oper¬ 
ating  departments  mu.st  evaluate 
direct  savings. 

In  this  same  situation,  even  if  the 
past  and  expected  production  was 
better  than  one  million  pieces  per 
year,  making  the  amortization  pe¬ 
riod  one  year  instead  of  twelve,  the 
capital  and  operating  character¬ 
istics  of  the  company  may  veto  the 
proposal.  If  a  company  is  under¬ 
capitalized  any  large  expenditure 
jeopardizes  the  meeting  of  weekly 
payrolls  and  immediate  material 
purchases. 

The  only  answer  to  this  problem 
and  all  the  others  brought  up  in  this 
article  is  the  ability  to  remain  ob¬ 
jective,  to  think  and  to  have  an 
open  mind. 
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Compliance  Meter 


Compliance  meter  with  a  universal  tone  arm 


By  A.  M.  WIGGINS 
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where  /',  is  the  I'oree  re(|iiireil  to 
overeome  the  stiH'ness  of  the  reed 
under  iio-load  conditions,  is  the 
compliance  of  the  reed,  M  is  the 
e(iuivalent  mass  of  the  reed,  ami  <•> 
—  2-/  (where  t  is  the  fre(|uenc,v  i . 
I'nder  loaded  conditions 


SINIK  THK  ADVKNT  of  the  one- 
mil  stylus,  and  the  low  needle 
force  re(|uired  to  lU’event  excessive 
wear  on  stylus  point  and  record 
{rroove,  it  has  been  necessary  to 
desiKii  luckups  with  greater  compli¬ 
ance  than  was  heretofore  necessary. 
There  have  been  several  types  of 
comidiance  meters  and  mechanical 
impedance  hridjres-  used  which  have 
been  very  useful  for  determininjr 
the  value  of  the  comi)liance  of  a 
phonojrraph  pickup.  Some  of  the 
instruments  used  in  the  past,  how¬ 
ever,  have  been  strictly  laboratory 
instruments  and  involve  time-con- 
suminj'  labor  to  make  a  measure¬ 
ment  or  to  calculate  the  compliance. 

The  compliance  meter  illustrated 
is  simple  to  construct  and  easy  to 
use.  The  compliance  in  centimeters 
per  dyne  may  be  read  directly  from 
a  specially  calibrated  vacuum-tube 
voltmeter  by  merely  placing  the 
stylus  of  the  i)ickup  on  the  vibrat¬ 
ing  element. 

The  effective  mass  of  a  tone  arm 
may  also  be  determined  from  the 
data  obtained. 

The  vibrating  system  of  the  com¬ 
pliance  meter  is  composed  of  a 
cantilever  reed  which  .serves  as  the 
armature  of  a  majrnetic  driving 
system.  .A  piezoelectric  ceramic 
slab  is  cementi'd  to  this  reed  in  such 
a  manner  that  a  voltajre  is  developed 
which  is  jiroiMirf ional  to  the  dis¬ 
placement  of  the  reed.  .Machined 
into  the  top  of  the  reed  are  V  slots 
to  facilitate  the  apidication  of  the 


stylus  point  to  the  reed.  .A  sche¬ 
matic  drawing  of  the  vibrating'  sys¬ 
tem  is  shown  in  Fijr.  1. 

When  an  alternating  force  is  ap¬ 
plied  to  the  reed  by  sending  a  cur¬ 
rent  through  the  driving  coil,  the 
reed  will  vibrate  with  a  velocity  of 

t=JZ„  (1) 

where  r  is  the  velocity  in  centime¬ 
ters  per  second,  /  the  force  in  dynes 
and  Z  the  mechanical  imi(edance 
in  mechanical  ohms. 

The  mechanical  circuit  of  such 
a  system  is  simply  a  series  circuit 
comi)o.sed  of  the  mass  .1/  of  the  reed, 
the  compliance  (',  of  the  reed,  and 
the  mechanical  resistance  /i  of  the 
reed,  as  shown  in  F'ip’.  2.  The  force 
re<)uired  to  overcome  the  reactance 
of  the  compliance  is  /  . 

When  a  lateral  stiffness  load  such 
as  the  stylus  of  a  phonoj/raph  i)ick- 
up  is  applied  to  the  reed  as  shown 
in  Fi>r.  1.  the  stiffness  at  the  stylus 
point  will  be  added  to  the  stiffness 
of  the  reed,  and  the  reed  will  vibrate 
with  a  different  amplitude  due  to 
the  added  stiffness  of  the  stylus. 
The  mechanical  circuit  of  the  sys¬ 
tem  is  shown  in  Fijr.  2.  The  resist¬ 
ance  of  the  system  is  neydected  as  it 
is  (piite  small. 

When  the  system  is  vibratinv 
with  no  load  ai)plied,  the  compliance 
to  be  measured,  is  shorted  in 
the  circuit  diagram.  When  the  load 
is  api)lied  the  short  is  removed  from. 

From  the  mechanical  circuit 
under  no  load  conditions 
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where  /  '  is  the  force  laMpiired  to 
overcome  the  stiffness  (d'  the  reed 
under  loaded  conditions.  Combin- 
inK'  these  two  eiiuations. 


t' 


■.=  r  '  "  1 

Ll-ar.»rJ 


f'or  freipiencies  well  below  the 
resonant  frecpiency 
1  >  ■  u- M<'  d'O 

and  the  eipiation  reduces  to 


The  ceramic  generates  a  volt- 
a>re  lU'oixirt ional  to  the  displace¬ 
ment.  and  the  displacement  is  pro¬ 
portional  to  /,  and  /' 

(y  oc  am!  t  /.  cc  \ 


FIG.  1  Components  oi  the  vibrating  sys¬ 
tem 
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For  Pickups 

St\liis  is  plactMl  on  u  viliratin^  renl  on  whirli  is  cementJMl  a  |)iezoeIe«‘tric  cerainir 

slah  wliose  ont|Mit  voltajn*  is  indirattMl  on  a  vaciiiiin-tnlie  v»)ltmett*r  that  inav  he  ealihrated 
in  eentinieters  |>er  d\ne  of  <'oin|dian('e 


whc  e  I.  is  the  voltage  venerated 
uiidt'i'  iio-load  conditions  and  c,  is 
the  voltajre  >r<“in“i‘iitt“d  under  loaded 
conditions.  The  unknown  com|)li- 
i.nce  ('  ma.v  now  he  written  as 

(  ,=  " u 

The  compliance  ('  of  the  I'eed  ma.v 
he  determined  hy  applyinjr  a  known 
vompliance  such  as  a  cantilever  reed 
as  a  loati.  The  compliance  of  a 
cantilever  reed  may  he  calcidated  hy 

A.,  c 

where  ('  is  the  compliance  in  centi¬ 
meters  per  dyne,  is  the  lenjrth  in 
centimeters,  h  is  the  width  in  centi- 
metei’s,  c  is  the  thickness  in  centi¬ 
meters,  and  K  is  the  modulus.  The 
compliance  of  the  reed  can  now 
he  determined  hy 


FIG.  2  — Mechanical  circuit  of  the  vibraf- 
inq  system 


FIG.  3  Stillness  load  added  to  the 
mechanical  circuit 


To  measure  compliance,  the  driv¬ 
ing'  coil  (tf  the  compliance  meter  is 
connected  to  an  oscillator.  The 
measurement  should  he  made  at  a 
frei|uency  above  the  tone  arm  reso¬ 
nance  of  the  pickup  and  well  helow 
the  resonance  of  the  vihratiiiK  reed 
of  the  compliance  meter. 

The  terminals  of  the  piezoelectric 
ceramic  are  connected  across  a 
vacuum-tiihe  voltmeter  of  at  least 
h..*)-me>rohm  input  impedance.  The 
output  of  the  oscillator  may  he  set 
so  that  the  vacuum-tuhe  voltmeter 
reads  full  scale  when  no  load  is 
applied. 

When  a  stiffness  load  is  applied 
the  meter  will  read  less  than  full 
sc.ile  hy  an  amount  depending'  on 
the  ratio  of  the  stiffness  of  the  load 
to  the  stiffness  of  the  reed.  l>y 
the  u.se  of  Kip  It  the  meter  may  he 
calibrated  in  centimeters  per  dyne. 

When  a  measurement  is  desired 
at  a  freiiuency  above  about  one 
third  the  resonant  freipiency  of  the 
reed,  the  mass  of  the  reed  must  he 
considered  and  Kip  5  used.  .A 
measurement  should  never  he  made 
at  a  freiiuency  within  loft  cycles  of 
the  resonance  of  the  reed,  as  the 
resistance  of  the  system  would  then 
have  to  he  considered. 

The  effective  mass  of  a  tone  arm 


FIG.  4  — Typical  chart  ol  compliance  ter 
siis  loaded  voltage 


may  he  determined  hy  placinjr  the 
tone  arm  on  the  vibratiiiK  system 
so  that  the  point  of  contact  is  ;it  the 
same  position  as  the  stylus  would  fie 
and  measuring  the  resonant  fre- 
ipiency  of  the  system  hy  oiiserviiiK 
the  voltiijre  maximum  on  the  meter. 
The  effective  mass  of  the  tone  arm 
niiiy  then  he  calculated  from 


where  M  is  the  effective  mass  of  the 
tone  arm  and  /  is  the  resonant  fre¬ 
quency  of  the  system. 

Care  should  he  taken  that  the 
vihratinK  reed  is  parallel  to  the  axis 
of  the  pickup  cartridp'e  when  a 
measurement  is  made.  The  reed 
should  not  be  driven  at  a  displace¬ 
ment  hip'h  enoup'h  to  produce  rattles 
or  too  >rreat  nonlinear  distortion. 

The  tone  arm  should  he  quite 
riKid  and  massive  enough  to  have 
a  low  tone  arm  resonance  with  the 
lowest-compliance  cartridjre  to  he 
measured. 

In  the  compliance  meter  illus¬ 
trated  the  resonance  of  the  reed  was 
800  cycles  per  swond  with  a  compli¬ 
ance  of  0.:?2  X  10“  centimeter  per 
dyne.  The  no-load  voltajre  output 
of  the  ceramic  slah  is  set  at  0.1  volt 
without  producing  appreciable  non¬ 
linear  distortion. 

.4  chart  of  compliance  versus  the 
loaded  voltajre  output  of  the  cera¬ 
mic  slah.  when  the  no-load  voltaire 
is  .set  at  0.1  volt,  is  shown  in  Fip'.  4. 
h'or  rapid  measurements,  the  cali¬ 
bration  of  a  vacuum-tuhe  voltmeter 
fo  read  in  centimeters  per  dyne  with 
a  full-scale  settinp'  of  the  no-load 
voltage  is  recommended  over  the 
use  of  a  chart. 

Kkfkkkncks 
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ami  ftaniplnt;  ot 
|•lln^|oKlal.^^  i*uklip>.  ./.  .So, .  .1,0,  r.. 

|}>.  p  1  .Man  li  it 

A  M.  Wiuciris.  .M,<)iaTilraI  Ini> 
pi  dam  liritim  .  .W  om.s  Sm  . I  I.’* 

P  .'a*.  Julv 


ELECTRONICS  — Oclobcf,  1949 


95 


Properties  of 
CONDUCTIVE  PLASTICS 


i\t*w  I'onWiirtive  materials  can  he  iiiohlejl  like  ordinary  plasties  \el  have  eleetrieal  re¬ 
sistivities  appruaehin^  that  of  mereury.  Many  can  he  sohlered  or  electroplated  directly. 
Proinisin*;:  applications  include  shieldinjj,  molded  circuits,  resistors  and  commutators 


An  increasing  number  of  engi- 
,  neering  problems  require  for 
their  solution  structural  assemblies 
having  selected  properties  of  both 
metals  and  plastics. 

Sltiorts  to  secure  desired  com¬ 
binations  of  metallic  and  plastic 
properties  usually  depend  upon  such 
methods  as  incorporating  metal  in¬ 
serts  in  plastic  bodies  at  the  time 
of  molding,  coating  formed  metal 
parts  with  plastic  insulator  mate¬ 
rials  and  metal-cladding  molded 
plastic  objects.  The  most  exten- 


FIG.  I  - -Resistivity  spectrum,  showinq 
range  covered  by  new  conductive  piastic 
mater'ais 


sively  employed  method  of  metalliz¬ 
ing  plastics  is  electroplating.  How¬ 
ever.  since  all  ordinary  plastics  are 
good  insulators,  it  is  necessary  to 
first  render  the  surface  conductive 
in  order  that  plating  can  take  place. 
This  is  accomplished  by  such  means 
as  applying  a  conductive  undercoat 
such  as  a  silver  mirror  deposit, 
graphite-wax  layers  or  conductive 
bronzing  lacquers. 

For  many  purposes,  the  above 
procedures  are  partially  or  wholly 
unsatisfactory.  Thus,  metal-to- 
plastic  bonds  may  be  subject  to 
severe  stresses  and  may  fail  at  ex¬ 
tremes  of  temperature  due  to  the 
great  disparity  in  thermal  ex¬ 
pansion  coefficients  of  the  two  mate¬ 
rials.  Similarly,  the  u.se  of  a  con¬ 
ductive  undercoat  as  a  base  for 
metal  plating  introduces  other 
processing  operations  with  attend¬ 
ant  expenses  and  sources  of  rejects; 
deep  recesses  and  isolated  flat  areas 
involve  special  difficulties. 

Klectrically  conductive  materials 


which  can  be  molded  like  ordinar\ 
plastics  and  can  be  directly  plated 
offer  a  solution  to  many  of  these 
problems.  Quite  apart  from  serv¬ 
ing  as  a  base  for  electroplating,  the 
materials  have  other  useful  and 
unique  applications  as  engineering 
materials.  Thermosetting,  therm¬ 
oplastic  and  elastomeric  variant.- 
have  been  produced,  many  of  which 
exhibit  enhanced  thermal  conduc¬ 
tivity  and  heat  stability. 

As  indicated  in  Fig.  1,  Markite 
conductive  plastics  have  been  pre¬ 
pared  which  encompass  a  fairly  ex¬ 
tensive  range  of  resistivity  values 
•Appearances  vary  from  dark,  opa¬ 
line,  semimetallic-looking  materials 
to  completely  transparent  ones 
Most  of  these  materials  may  be 
classified  as  organic  plastics  and 
seem  to  depend  chiefly  on  high  poly¬ 
meric  carbon-carbon  chains  and  net¬ 
works  for  their  plastic  structure. 

Current  costs  are  of  the  order  of 
several  dollars  per  pound.  Since 
Mie  molding  operations  are  normally 


FIG.  2  —  Twelve  properties  oi  MS-501,  a  representative 
conductive  plastic  material,  shown  in  relation  to  corresponding 
properties  oi  general-purpose  phenolics  (shaded  areas).  Speci¬ 


mens  oi  one  typical  general-purpose  phenolic  were  used  os 
test  controls.  In  general,  conductive  properties  are  obtained 
in  the  new  materials  with  no  sacrifice  oi  other  desirable  prop 
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Samples  oi  typical  thermosetting,  thermoplastic  and  elastomeric 
conductive  plastics.  Rods  at  left  have  less  than  1  ohm  resist 
once  between  ends.  Leads  are  soldered  directly  to  ends  oi 


resistor  section  at  right.  Disc  sample  with  lour  terminals  was 
used  to  check  homogeneity  oi  material,  by  measuring  resist¬ 
ance  between  various  pairs  oi  terminals  in  turn 


not  conventional  and  special  pre- 
caution.s  mu.st  be  observed,  pre.sent 
arranirement.s  are  designed  to  furn¬ 
ish  parts  molded  to  the  user’s  speci¬ 
fications  rather  than  molding 
powders. 

More  detailed  properties  of  a 
repre.sentative  conductive  plastic 
are  indicated  in  the  bar  graphs  of 
Fig.  2,  which  also  provide  a  refer¬ 
ence  comparison  with  the  familiar 
general-purpose  phenolics.  In  order 
to  have  a  more  specific  yardstick 
and  a  cross-check  on  the  test  meth¬ 
ods,  specimens  of  a  single  typical 
general-purpose  phenolic  were  in¬ 
cluded  as  test  controls.  Control 
samples  were  molded,  stored  and 
tested  under  the  .same  conditions  as 
the  conductive  plastic  samples. 

Mechanical  Properties 

Test  observations  and  compari¬ 
sons  with  respect  to  specific  gravity, 
ultimate  tensile  strength,  elonga¬ 
tion,  tensile  modulus  of  elasticity, 
ultimate  flexural  strength,  compres¬ 


sive  strength,  impact  strength  and 
hardness  show  that  the  new  conduc¬ 
tive  material  behaves  like  the  refer¬ 
ence  phenolics  with  respect  to  all  of 
the  general  and  mechanical  proper¬ 
ties  examined,  as  indicated  in  Fig. 
2A,  B,  C,  1),  E,  F  and  G.  Acceler¬ 
ated  weathering  tests  showed  sub¬ 
stantially  the  same  weathering  re¬ 
sistance  as  the  general-purpose 
phenolic  control,  with  both  exhibit¬ 
ing  little  or  no  deterioration  of 
these  mechanical  properties  under 
the  conditions  of  test.  Incidentally, 
in  most  applications  involving  use 
as  an  electrical  conductor,  insulator 
coatings  or  envelopes  would  prob¬ 
ably  be  employed  for  electrical  pur¬ 
poses  ;  bare  specimens  were  em¬ 
ployed  in  the  above  tests  without 
benefit  of  such  supplemental  pro¬ 
tection. 

Thermal  Properties 

The  specific  heat  (Fig.  2H)  falls 
in  the  range  of  the  typical  plastic 
materials.  The  heat  distortion 


temperature  (Fig.  21)  is  di.stinctly 
on  the  high  side  of  the  general- 
purpose  range.  Irrespective  of  the 
electrical  properties,  a  high  heal 
distortion  temperature  is  definitel,\ 
advantageous  when  a  molded  part  i.- 
to  .serve  as  a  structural  member  at 
elevated  temperature. 

The  enhanced  heat  distortifon  re¬ 
sistance  may  be  at  least  in  part  a 
result  of  the  comparatively  high 
thermal  conductivity,  .shown  in  Fig. 
2J  as  being  approximately  four 
times  that  of  the  average  general- 
purpose  phenolic.  High  thermal 
conductivity  favors  more  even  cur¬ 
ing  of  large  mas.ses. 

Many  applications  re(iuire  com¬ 
posite  structures  made  up  of  insu¬ 
lators  and  conductors.  Conductive 
metallic  inserts  mounted  in  non- 
conductive  plastic  masses  are  exten¬ 
sively  used  in  the  electrical  indus¬ 
tries.  Difficulties  often  arise  due 
to  the  difi'erences  in  thermal  expan¬ 
sion  coeificients;  thus,  general- 
purpose  phenolics  have  coefficients 


•rtie*  oi  ordinary  plaiUcs.  Material  MS-501  is  thermosetting.  cent;  moisture  vapor  transmission  is  44  g  100  sq  In..  24  hr/mil; 

black  in  color,  and  can  be  fabricated  by  compression  molding.  ilexural  modulus  of  elasticity  is  11  x  10  °  psi;  tensile  modulus 

machining  and  grinding.  Water  absorption  (gain)  is  0.55  per-  of  elasticity  is  13  x  10  "  psi 
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of  the  order  of  2.5  time.s  that  of 
copper.  These  ditticulties  are  natur¬ 
ally  accentuated  at  extreme  temper¬ 
atures  and  may  result  in  loo.se-fit- 
tinjf  parts  or  splittinK  and  deforma¬ 
tion  on  shrinkage. 

The  thermal  exi)ansion  coefficient 
<  Fijr.  2K)  of  the  conductive  plastic 
is  squarely  in  the  ranjre  of  the  >ren- 
eral-pur|)ose  materials,  permittinjr 
the  combining  of  the  two  particular 
plastic  materials  (which  happen  to 
be  comoldable)  without  shrinkajre 
difficulties.  The  thermal  expansion 
of  both  materials  is  the  same  over  a 
temperature  ranjre  extendiipr  from 
below  50  to  80  C  (  —00  to  180Fi. 
Comoldinjrs  of  both  materials  ex¬ 
hibit  yood  integral  btmdiny:  char¬ 
acteristics. 

Electricol  Properties 

Conductivity  t  Fijr.  2L)  is  of  the 
order  of  a  trillion  times  that  (d'  the 
reference  yeneral-purpose  plastics, 
and  definitely  in  the  rany'e  of  the 
substantial  electrical  conductors. 
However,  low  resistivity  is  in  itself 
of  little  value  for  most  electrical  aj^- 
pllcations  uniess  reasonable  pre¬ 
dictability  and  reproducibility  of 
behiivior  with  respect  to  the  chief 
operating  variables  can  be  expected. 
Important  varitibles  include  temper¬ 
ature,  current  density,  duration  of 
loading  and  frequency. 

The  resistivity  increases  in  :i 
simple  and  essentially  linear  man¬ 
ner  with  increasinjr  temperature  as 
indicated  in  Fi>r.  ‘5.  The  tempera¬ 
ture  coefficient  of  resistivity  of  a|t- 
proximately  -  0.2  percent  (ler 

dejrree  C  is,  for  many  purposes,  de¬ 
sirably  low.  The  value  is  rouy'hly 
one  half  that  of  the  most  familiar 
conductor  materials  copper,  silver 
and  aluminum. 

The  elfect  of  current  density  on 
resistivity  is  indicated  in  Fi^'.  4. 
F'or  current  densities  up  to  about  lb 
amp  cm  ,  the  resistivity  is  inde- 
liendent  of  the  current  density  and 
the  material  follows  the  simple 
Ohm's  Law  relation.  In  the  neigh¬ 
borhood  of  :!n  amp  cm  destructive' 
jiyrolysis  appears  to  take  place,  .^t 
lower  curi'ent  densities  the  be¬ 
havior  is  reversible  and  resistivity 
values  check  on  repeated  testing 
cycles.  The  increase  of  resistivity 
in  the  |0-:5((  amp  cm  band  is 
lU'iniarily  a  temperature  effect. 

•At  modi-rate  and  low  current 


densities,  the  resistivity  is  stable 
and  apparently  exhibit.s  no  tendency 
to  drift  or  vary  sijrnificantly  after 
an  appreciable  number  of  hours  of 
continuous  loading. 

For  the  ranjre  from  d-c  to  40  me, 
resistivity  appears  to  be  inde¬ 
pendent  of  freciuency. 

A  number  of  these  conductive 
plastics  are  compatible  with  each 
other  and  can  also  be  blended  with 
certain  conventional  insulator  plas¬ 
tics  to  yield  materials  of  intermedi¬ 
ate  resistivities.  Predictable  and 
reitroducible  variations  can  also  be 
secured,  within  limits,  by  the  in¬ 
corporation  of  different  tillers  and 
plasticizers  and  modifications  of  the 
jirocessiipr  methods.  It  is  thus  pos¬ 
sible  to  pro, luce  plastics  of  preas- 
sijrneii  resistivities  over  a  substan¬ 
tially  continuous  ranjre  of  values. 
The  extent  of  this  ranym  has  been 
qidicated  in  Fiy.  1. 

Future  Possibilities 

Roughly  summarized,  it  is  feas¬ 
ible  to  desijrn  materials  havinjr  any 
desired  resistivity  from  ajqiroxi- 
mately  one  me>rohm-cm  to  less  than 
one  milliohm-cm.  There  is  evidence 
that  the  ranjre  may  be  extended  up¬ 
ward  to  at  least  l.nbO.OPO  mejrohms 
and  iirobably  may  be  extended 
downward  to  values  approaching  10 
microhms.  The  present  conductive 
plastic  materials  have  resistivities 
which  span  the  ranye  of  the  moder¬ 
ate  and  semiconductiny  metals  and 
the  hiyh-conductivity  rubbers.  This 
ranye  includes  all  id'  the  common 
a(|Ueou.s  solutions  of  electrolytes 
such  as  acids.  Ijases  and  salts.  The 
piesent  band  is  approximately 
bracketed  between  multiply-distilled 
Witter  and  mercury. 

Resistivity  values  for  a  number 
id'  specific  conductive  materials  are 
yiven  in  Fiy.  5.  Of  tho.se  listed. 
-M  P-40 1-8.  MP- 1(1 1-11,  K-47:5  and 
.M-485  are  thermoplastic;  the  others 
are  thermosettiny.  Lower-resistiv¬ 
ity  thermosettiny  ;ind  hiyher-re- 
sistivity  thermoplastic  materials 
have  also  been  produced. 

A  unique  member  of  the  series  is 
F-47.'{,  which  has  distinct  ruliber- 
like  iiroperties.  Striiis  id'  this  elas¬ 
tomeric  material  have  been  revers¬ 
ibly  bent  and  twisted  throuyh  arcs 
of  more  than  180  deyrees  without 
underyoiny  major  chanyes  in  con¬ 
ductivity  duriny  or  subsequent  to 


deformation.  This  material  has  over 
1,000  times  the  conductivity  of  the 
hiyhly  conductive  rubbers. 

Applications 

In  many  applications,  such  as  de¬ 
vices  intended  for  aircraft  use,  a 
special  premium  is  placed  on  low 
total  weiyht.  Similarly,  low  density 
is  (d'ten  desired  of  parts  which  are 
to  be  rotated  at  hiyh  sjieeds  in  order 
to  minimize  centrifuyal  stresses. 
The  favorable  conductivity-weiyht 
ratios  of  a  number  of  conductive 
plastics  commend  them  for  such 
purposes.  The  strenyth-weiyht 
Kitios  also  .-ompai'e  favora'oly  with 
those  of  the  metals. 

The  wide  ranye  of  resistivities 
available  and  the  desirable  loadiny 
and  temiierature  characteristics  na¬ 
turally  suyyest  the  use  of  these 
materials  as  resistors.  Ther»'  ap- 
[lears  to  be  a  .serious  need  for  rela¬ 
tively  inexpensive  low  ohmic  value 
1(1.5  (I. on  resistors  suitable  for  a 
frequency  ranye  in  the  neiyhbor- 
hood  of  100  jiic.  The  present  mate¬ 
rials  are  iiromisiny  for  such 
IHirpo.ses. 

For  a  yiven  material,  a  wide 
r.oiye  of  resistances  may  be  secured 
by  merely  varyiny  the  path  lenyth 
(Old  cross-section.  It  is  intrinsic¬ 
ally  just  as  easy  to  mold  a  tapered 
resistor  or  the  key  member  of  a 
tanyent  potentiometer  as  it  is  to 
mold  a  plain  uniform  linear  re¬ 
sistor.  t'ooliny  fins  can  be  molded 
inteyrally. 

•Many  devices  such  as  certain 
wave  yuide  auxiliaries,  attenuators 
and  pads  require  hiyh  surface  con¬ 
ductivity;  the  conductivity  of  the 
interior  structural  material  may  not 


Sample  ol  true  elastomeric  conductive 
plastic,  being  twisted 
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be  as  important.  Often,  intricate 
shapes  are  involved  which  demand 
elaborate  machinin^r  and  clo.se  toler¬ 
ances.  Conductive  plastic  parts 
precisely  molded  and  directly  plated 
with  silver  are  inherently  promisinK 
for  such  apjilications. 

Protective  devices  which  depend 
upon  destructive  action  of  iirede- 
termined  overloati  currents  may  be 
directly  molded. 

There  is  evidence  that  wide  but 
controllable  variations  of  resistivity 
with  temi)erature  may  be  designed 
into  these  conductive  plastic  mate¬ 
rials. 

lrresi)ective  of  electrical  func¬ 
tions.  it  is  often  desirable  to  have 
l)arts  which  can  be  fabricated  with 
the  ease  and  speed  of  ordinary  i)las- 
tics  but  which  possess  hijrher  heat 
distortion  tem|)eratures  and  jri'cater 
tlame  resistances.  Several  of  the.se 
conductive  i)lastics  are  sui)erior  in 
these  respects,  partly  because  of 
their  relatively  higher  thermal  con¬ 
ductivities. 

Static  electricity  is  a  fre()uent 
source  of  annoyance.  In  the  hand¬ 
ling  of  explosives  and  in  surjrical 
procedures  involvinjr  the  u.se  of 
anaesthetics,  it  has  been  a  cause  of 
many  recorded  deaths.  .‘'tora^e 
containers,  casters,  handles,  fun¬ 
nels  and  laboratory  a|)pliances.  in 
ireneral.  molded  from  conductive 
plastic  materials  will  not  build  up 
undesirable  static  charjres. 

Cabinets,  instrument  cases  and 
related  members  may  be  simultane¬ 
ously  furnished  with  shieldiiiK 
properties  at  the  time  that  they  are 
beinxr  molded  on  a  mass-production 
basis.  In  addition,  the  enhanced 
thermal  conductivity  will  tend  to 
minimize  overheatinjr  etfects. 

Molded  Circuits 

lly  comoldiny  compatible  conduc¬ 
tive  and  ordinary  plastics  of 
matched  temperature  coefficients, 
composite  assemblies  may  be  fabri¬ 
cated  in  which  the  joints  and  inter¬ 
faces  are  litjuid-tiKht  and  yas-tijrht 
and  will  remain  so  over  a  wide 
temirerature  ranye. 

Two  and  three-dimensional  elec¬ 
tric  circuits  can  also  be  molded.  In¬ 
stead  of  rei|uirin;r  a  panel  on  which 
to  mount  wiri-s  and  terminal  e<iuip- 
ment  (or  to  [n'int  a  circuit  with 
conductive  ink)  the  wiring  itself 
may  be  molded,  threaded,  tapjted 
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FIG.  3  Eliect  ot  temperature  on  resistiv¬ 
ity  ol  type  MS'501  conductive  plostic 


and  heat-bonded  to  [trovide  a  com¬ 
pact  and  iideiiuate  support  for 
tubes,  capacitors  and  other  parts. 
Solderetl  connections  :ind  awkward 
lead  wires  nniy  often  be  reduced  in 
number  or  eliminated  completely. 
Certain  conductive  itlastics  ni:iy  be 
soldered  to  directly. 

Such  molded  circuits  may  be  used 
by  themselves  or  in  c(K>tH‘ration 
with  itrinted  and  other  circuits.  In 
common  with  itrinted  circuits,  they 
would  possess  the  inherent  advan¬ 
tages  of  mass-producibility  and  lend 
themselves  to  uniform  and  compara¬ 
tively  foolproof  manufacture  since 
the  correctness  of  most  connections 
would  be  fixed  by  the  master  dies. 
Stocks  of  many  miscellaneous  parts 
and  supplies  would  be  replaced  by 
a  few  moldinir  powders  and  corres¬ 
ponding.'  molded  sections. 

Three-dimensional  confiiru  rat  ions 
will  permit  the  utilization  of 
corners  and  other  irreirular,  incon¬ 
venient  and  frequently  wasted  re- 
irions,  thus  further  favorinir  minia¬ 
turization  of  equipment  and  allow- 
iriK  more  space  for  other  items  such 
as  batteries. 

Plastic  commutators  are  si>ecial 
examples  of  molded  three-dimen¬ 
sional  circuits.  Apart  fr('m  simpli¬ 
fied  fabricating'  procedures,  possible 
advantages  include  the  natural 
tendency  for  matched  plastic  con¬ 
ductors  and  plastic  insulators  to 
wear  down  together  more  uni¬ 
formly.  By  similar  matching'  of 
thermal  expansion  coefficients,  close 
relative  dimensional  tolerances  may 
l)e  preserved  over  a  wide  tempera¬ 
ture  ranite. 

Klements  may  be  made  to  develop 
heat  by  both  ordinary  resistance 
and  induction  effects.  Kubber-like 
as  well  as  riifid  types  may  be  fabri¬ 
cated  to  form  jackets,  panels  and 
immersion  units.  Complex  curved 


FIG.  4  Eifect  ol  current  density  on  re 
s  stieity  ol  MS-&01  conductiee  plastic 


FIG.  S  RepresentatiTe  resistivity  values 
ol  various  Markite  conductive  plastics, 
compored  with  familiar  conductors 


shapes  which  will  conform  to  preas- 
siirned  contours  may  be  built  up  in 
sections  and  often  as  a  sinirle  unit. 

It  is  implied  in  the  above  ex¬ 
amples  that  no  one  tyi)e  or  irrade  (tf 
conductive  plastic  can  be  expected 
to  .serve  all  purposes  efficiently. 
However,  there  is  a  fair  chance  of 
satisfyiny'  almost  any  reasonable 
specification. 
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VHF  Dummy 

By  B.  E.  PARKER 
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FIG.  1 — Low-power  dummy  anienna  con¬ 
sists  o!  a  debased  32-vcll  bulb  and  a 
variable  capsc:!or 


The  increa;?ing  number  of  vhf 
stations  has  accented  the  need 
for  revision  of  test  techniiuies  and 
equipment  desijrned  for  ojteration 
on  the  lower  frequencies. 

At  100  mesracycles.  a  load  used  as 
a  dummy  antenna  on  the  low  fre¬ 
quencies  may  have  a  reactance  .sev¬ 
eral  times  its  d-c  resistance,  with 
conse(iuent  introduction  of  a  hijrh 
standing-wave  ratio.  Standinpr- 
wave  ratios  which  do  not  exceed  a 
ratio  of  1:1.5  are  generally  consid¬ 
ered  acceptable  in  the  industry  and 
the  three  dummy  antennas  illus¬ 
trated  meet  this  requirement. 

The  25-watt  unit  shown  in  Fig.  1 
handles  25  watts  up  to  160  me  with 
a  standing-wave  ratio  under  1:1.2 
when  properly  adjusted. 

The  1,000-watt  unit.  Fig.  2. 
handles  slightly  over  1,000  watts  at 
any  frequency  in  the  f-m  broadcast 
band  with  a  standing-wave  ratio 


which  does  not  exceed  1:1.3  after 
the  initial  adjustment.  With  reas¬ 
onable  care  in  building  and  adjust¬ 
ment  it  may  be  adjusted  to  give  a 
standing-wave  ratio  under  1:1.1  at 
any  given  frequency  in  the  f-m 
band. 

The  5.0;)0-watt  unit  is  illustrated 
in  Fig.  3.  It  presents  a  nonreactive 
resistive  load  well  beyond  160  me. 
Standing-wave  ratios  under  1:1.1 
will  be  obtained  up  to  160  me  with¬ 
out  any  kind  of  adjustment.  This  is 
a  marked  advantage  in  laboratory 
ai)plications  and  in  factories  for 
testing  high-power  transmitters. 

Each  of  the  dummy  loads  de- 
scrilted  has  been  used  by  the  final 
test  ^engineers  in  our  f-m  dejiart- 
ment.  For  10-watt  f-m  campus 
transmitters  and  communications 
transmitters,  the  25-watt  load  has 
proven  popular,  due  largely  to  com¬ 
pactness  and  ea.se  in  connecting  to 
the  transmitter  under  test. 

25-Watt  Load 

The  only  parts  required  for  coii- 
-truction  of  the  25-watt  dummy  load 
are  a  25-watt,  32-volt  light  bulb,  an 
-Amphenol  type  83-lSP  plug,  and  a 
Hammarlund  type  .AP(,'25,  2.5-,ii/if 
capacitor.  The  32-volt  light  bulb 
is  of  the  iiopular  rural-lighting- 
system  type  and  is  readily  available 
from  electrical  supply  houses  in 
most  l(K-alities. 

The  ba.se  of  the  bulb  must  be  re¬ 
moved.  A  hacksaw,  a  soldering  iron 
and  a  pair  of  diagonal  cutters  will 
do  the  job  nicely  without  breaking 
off  tbe  two  wires.  One  side  of  the 
bulb  is  soldered  directly  to  the 
center  conductor  of  the  plug.  The 
capacitor  is  soldered  in  series  with 
the  plug  shell  and  the  remaining 
bulb  wire.  Tbe  rotor  connection 
of  the  capacitor  should  connect  to 
the  shell.  The  2.5-watt  dummy  load 
shown  in  Fig.  1  has  a  one-inch 
length  of  polyethylene  dielectric 
pushed  over  the  center  lead  to  make 
the  bulb  self-supporting.  The  poly¬ 


ethylene  was  obtained  from  a  piece 
of  RG8/U  coaxial  cable. 

1,000-Watt  Load 

The  1,000-watt  dummy  load  has 
been  of  real  value  in  field-engi¬ 
neering  use  and  should  prove  popu¬ 
lar  because  of  its  portability  to  sta¬ 
tions  that  experience  difficulty  in 
the  transmission  system  from  the 
transmitter  up  to  and  including  the 
antenna.  When  excessive  standing- 
wave  ratios  are  experienced  in  the 
transmission-line  system,  the  trans¬ 
mission  line  may  be  pulled  apart 
and  terminated  with  the  dummy, 
thu.-  isolating  the  difficulty  to  the 
antenna,  isolating  unit,  or  section 
of  coax  causing  the  difficulty. 


FIG.  2 — Ten  100  watt  bulbs  and  a  varlabla 
capocitor  form  the  1,000-watt  load 


While  the  dissipation  or  power- 
handling  capabilities  of  this  partic¬ 
ular  dummy  load  is  limited  to  a 
little  over  1,000  watts,  this  does  not 
limit  its  uses  to  stations  of  1,000 
watts  or  less.  Most  3-kw  f-m  trans¬ 
mitters  can  be  reduced  in  power  to 
a  kilowatt  by  means  of  transformer 
taps  for  the  isolation  procedure. 

To  make  the  1,000  watt  dummy 
load,  ten  100-watt,  120-volt  Sylvania 
light  bulbs  are  connected  in  parallel 
by  means  of  three  twelve-inch 
lengths  of  No.  8  or  No.  10  tinned 
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Three  dummy  loads  for  transmitter  powers  ranging  from  25  to  5,000  watts  and  frequencies 
up  to  160  megacycles  are  easily  constructed.  Voltage  standing  wave  ratios  are  well  under 

1:1.5  for  all  types  described 


copper  bus  wire.  The  bulb  .shell.s 
are  all  soldered  to  the  middle  length, 
with  five  on  each  side.  The  second 
length  of  bus  is  laid  acro.ss  the  bulb 
center-contact  point  of  one  row  of 
bulbs  and  soldered,  joining  the  five 
bulbs  together.  The  remaining 
length  of  bus  is  laid  across  the 
center  contacts  of  the  other  row 
of  bulbs  and  likewi.se  soldered. 

The  two  outer  rows  of  bus  are 
joined  by  a  short  length  of  copper 
strap  at  least  1  inch  wide.  This 
copper  strap  serves  as  the  connec¬ 
tion  point  for  the  inner  conductor 
of  the  coax.  A  Cardwell  variable 
capacitor  is  connected,  by  means  of 
a  copper  strap,  in  .series  with  the 
shells  of  the  bulbs  and  the  outer 
conductor  of  the  coax.  It  is  para¬ 
mount  that  connections  be  kept 
short. 

The  1,000-watt  dummy  shown  in 
Fig.  2  has  a  ten-foot  length  of 
RG8/U  coax  with  various  adapters 
attached  to  assist  in  connecting  to 
different  types  of  fittings. 

5,000-Watt  Load 

The  materials  for  the  5,000-watt 
unit  are  an  IRC  type  LI’  51.5-ohm 
dummy  resistor  unit  and  a  short 
length  (approximately  14  inches) 
of  Si-inch  coaxial  cable  with  end 
flange  attached.  Cooling  is  done 
by  a  filtered  water  flow  of  five  gal¬ 
lons  per  minute.  A  rubber  hose  for 
carrying  the  water  and  the  neces¬ 
sary  ho.se  fittings  and  clamps  for 
attaching  it  to  the  dummy  and  the 
water  supply  are  also  required  as 
shown  in  Fig.  3. 

The  type  LP  resistor  slides  down 
into  the  3i-inch  coax  with  the 
flange  fingers  gripping  the  outer 
conductor.  The  lower  end  of  the 
resistance  element  is  attached  to 
the  inner  conductor  of  the  coax  by 
means  of  a  10-32  screw. 

The  hose  carrying  the  incoming 
filtered  water  is  connected  to  the 
resistor  fitting  marked  INLET.  The 
outgoing  heated  water  is  carried 


off  by  an  additional  length  of  hose 
to  the  plumbing  drainage  system. 
A  fine-screen  wire  filter  unit  may  be 
obtained  from  a  plumbing  supply 
house  for  insertion  in  the  intake 
line.  The  filter  prevents  abrasive 
material,  practically  always  present 
in  water  mains,  from  wearing  away 
the  thin  carbon  film  constituting 
the  resistive  element.  Cost  of  the 
element  is  around  $70  and  the  com¬ 
pleted  dummy  should  be  under  $100. 

This  type  dummy  load  may  be 
increa.sed  to  10  kw  by  using  a  3- 
inch  T  plumbing  fitting  and  paral¬ 
leling  two  103-ohm  type  LP  units. 

Bulb  Loads 

It  would  appear  that  the  number 
of  bulbs  could  be  reduced  by  using 
bulbs  of  greater  wattage  but  this 
has  not  been  found  practical.  The 
larger-wattage  bulbs  develop  hot 
spots  on  the  filament,  destroying  it 
before  it  can  be  brought  up  to  bril¬ 
liance.  Also,  a  type  of  fluorescence 
occurs,  often  accompanied  by  in¬ 
ternal  arcing. 


FIG.  3 — Complete  S.OOO-walt  dummy  an¬ 
tenna  ii  shown  at  left.  The  reeistWe 
element  ie  at  right 


FIG.  4  -Baiic  repreientation  oi  R,  L  and 
C  is  shown  at  A.  Complexities  created 
by  bulb  sheil  and  mount  are  shown  at  B 


The  d-c  resistance  of  the  bulbs 
when  paralleled  and  operating  at 
full  brilliance  figures  out  to  be  14.4 
ohms.  This  is  far  from  the  51.5 
ohms  desired.  Apparently  the  act¬ 
ual  resistance  is  raised  to  51.5  ohms 
at  vhf  due  to  the  predominance  of 
skin  effect. 

Figure  4A  is  an  over-simplified 
.schematic  representation  of  the 
comple.x  inductance,  capacitance  and 
resistance  present  in  bulb-ty{)e 
dummy  loads.  Resistance  R.,  repre¬ 
sents  the  51.5-ohm  resistance  in 
which  we  a’—  primarily  interested; 
L,  represents  the  series  inductance 
due  to  the  filament  structure  and 
length:  Cl  is  the  external  capaci- 
tan  -e  added  to  series-re.sonate  L,  to 
the  operating  frequency  and  make 
the  load  appear  purely  resistive. 

In  practice,  the  complex  react¬ 
ances  are  more  nearly  represented 
by  Fig.  4B.  Capacitance  C,  repre¬ 
sents  the  shell  and  lead  capacitance 
in  the  base  of  the  bulb;  /?:  repre¬ 
sents  the  insulating  material  used 
in  the  base  of  the  bulb  as  well  as 
the  losses  of  the  glass  filament-sup¬ 
porting  structure  due  to  the  high 
lead  content  used  in  the  glass;  L, 
represents  the  inherent  inductance 
present  in  even  the  short  external 
lead  lengths  used  as  connections  as 
well  as  unavoidable  inductance 
present  in  the  capacitor  construc¬ 
tion. 
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Anastigmatic  Yoke 


for  Picture  Tubes 


By  K.  SCHLESINGER 

\l„l„nila  I  ir. 

I  hi, nil".  Ilhiiiiis 


pattern  distortion  introduced  l)y  a!i 
anastiyniatie  yoke  is  S(»  small  that 
it  may  not  he  notiee<l,  whereas  the 
original  dellection  defovusiiiK'  is 
easily  detected.  It  is  further  found 
that  the  adjustment  (d'  the  yoke  foi' 
minimum  astiy'matism  (d'ten  coin¬ 
cides  with  Kood  rectanjrular  veom- 
etry.  One  reason  for  this  may  he 
that  the  field  distortion  in  the  yoke 
as  required  for  focus  correction  is 
(d'  a  type  which,  hy  itself,  would 
[iroduce  barrel  ilistortion  on  the 
screen.  On  the  <dher  hand,  matr- 
netic  dellection  from  an  undistorted 
sawtooth  current  tends  to  project, 
on  a  Hat-face  screen,  a  iiattern  of 
pin-cushion  ^reometry.  Both  elfects 
are  small  and  of  opposite  sijrn,  so 
that  they  tend  to  cancel. 

Asti9matism  of  Electron  Beom 

It  is  widely  helieved  that  a  uni¬ 
form  field  of  dellection  is  all  that  is 
needed  to  maintain  proper  focus, 
even  on  a  flat  screen.  However,  this 
holds  only  for  very  small  anifles.  It 
may  he  shown,  and  has  been  con¬ 
firmed  hy  experiment,  that  matr- 
netic  deflection  is  inherently  astig¬ 
matic  even  in  a  uniform  field.  This 
is  due  to  the  circular  nature  of 
electron  trajectories  in  a  matrnetic 
deflection  field. 

Figure  2  illustrates  this  in  a 
somewhat  simplified  manner.  It 
shows  a  [lencil  of  cathode  rays,  rep¬ 
resented  by  an  axial  ray  1  and  a 
meridial  ray  2.  Both  rays  arc 
hroutrht  to  a  iioint  focus  on  the  axis 
at  /'.  If  a  magnetic  field  //,  is  aji- 
plied  over  a  region  L,  both  rays  will 
describe  circles  of  radii  t\  and  i\. 
in  the  field,  and  leave  it  in  the  direc¬ 
tion  of  the  tanjfents  at  H  and  B  . 
with  no  change  in  velocity  alonjr 
their  path.  The  sa.a-ittal  focus  /' 
will  therefore  move  in  a  circle  with 


FIG.  2  -  Artiqma.Ism  of  a  focused  beam  with  magnetic  deflection 
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FIG.  3-  Two  dimensional  theory  of  deflection  coils 
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FIG.  6  Eiqht-coil  yoke  with  mount  and  locus  coil 


radius  C,  —  P  around  a  center  of 
deflection  C,  which  coincides  very 
clo-xely  with  the  center  of  the  mag¬ 
netic  field.  (The  deviation  is  less 
than  10  percent  for  angles  up  to 
-1=30  degrees).  The  meridial  ray  2, 
however,  is  deflected  too  much,  so 
that  the  meridial  focus  Q  moves  in¬ 
ward  along  ray  1.  Simple  analysis 
shows  that  the  focus  Q  for  meridial 
rays  2  moves  on  a  surface  whose 
curvature  at  the  apex  P  is  three 
times  that  for  the  sagittal  rays  1. 
Accordingly,  a  spot  focus  at  P  will 
be  distorted,  by  deflection,  into  a 
line  focus  Q'Q".  and  produce  radial 
astigmatism. 

This  condition  cannot  be  cor¬ 
rected  by  variations  of  the  axial 
focusing  system.  It  can  be  cured, 
however,  by  introducing  a  con¬ 
trolled  amount  of  nonuniformity 
into  the  deflecting  field.  What  is 
needed  is  a  change  of  the  field  in¬ 
tensity  H.  in  the  direction  of  deflec¬ 
tion  and  in  such  a  way  that  the  field 
becomes  stronger  with  increasing 
distance  off  axis.  This  will  then 
deflect  beam  1  more  and  beam  2  less 
than  shown  in  Fig.  2.  Such  a  field 
introduces  some  degree  of  barrel 
distortion,  but  it  restores  the  spot 
to  its  original  shape  and  size  at 
wide  angles  of  deflection. 

Theoretically,  the  spot  in  Fig.  2 
would  stay  focused  on  :i  plane 
screen  through  P  if  the  trajectories 
were  parabolas  rather  than  circles. 
This  seems  to  suggest  that  electro¬ 
static  deflection  is  in  a  more  favor¬ 
able  position  than  magnetic  deflec¬ 
tion  as  far  as  astigmatism  is  con¬ 


cerned.  Unfortunately,  this  is  not 
so  in  practice  since  the  idealized 
.setup  of  Fig.  2  cannot  be  realized 
with  electrostatic  deflectors  without 
introducing  troublesome  chromatic 
aberration  due  to  electron  accelera¬ 
tion  in  the  fringe  fields. 

In  practice,  electrostatic  deflec¬ 
tion  lends  itself  less  well  to  wide- 
angle  operation  than  magnetic  de¬ 
flection.’  It  is  practical  only  for 
angles  below  30  degrees,  while  mag¬ 
netic  deflection  handles  almost  twice 
that  angle. 

For  a  given  angle  (d'  deflection, 
the  magnitude  of  astigmatism  on 
the  .screen  dejiends  on  the  beam 
diameter  within  the  field.  Present 
tubes  like  the  16LP4  have  a  meas¬ 
ured  beam  spread  of  only  about  two 
de,L>-rees,  which  means  a  beam  diam¬ 
eter  of  approximately  i  inch  inside 
the  yoke.  The  astigmatic  aberra¬ 
tion  is  less  than  half  of  that  value, 
or  about  two  lines.  This  is  tolerable, 
and  hence  it  follows  that  astigma¬ 


tism  in  a  uniform  field  is  only  partly 
re.si)onsible  for  the  much  greater 
aberrations  observed  in  practice. 
The  main  cause  for  deflection  de- 
focusing  lies  in  the  nonuniformity 
of  the  deflecting  fields  themselves. 

Attigmafism  of  Deflection  Coils 

We  have  considered  the  inherent 
astigmatism  of  the  electron  beam 
in  a  uniform  magnetic  field  of  de¬ 
flection.  This  astigmatism  of  the 
beam  may  be  corrected  by  some 
controlled  nonuniformity  of  the 
field. 

We  are,  therefore,  interested  in 
a  simple  and  workable  theory  of 
nonuniform  fields  inside  the  deflec¬ 
tion  yokes.  Such  a  theory  should 
demonstrate  the  relationship  be¬ 
tween  field  distortion  and  amiwre- 
turn  distribution,  .so  that  it  may  be 
possible  to  control  the  one  by  the 
other.  The  following  theoretical 
i'.pjiroach  is  based  on  a  number  of 
simi'lifying  assumptions.  The  prob¬ 
lem  is  considered  as  two-dimen- 
-ional  and  the  effects  of  fringe 
fields  are  neglected.  The  results  of 
the  theory  apply  therefore  only  to 
cylindrical  deflection  coils  of  the 
parallel-wire  type.  However,  those 
coils  yield  the  highest  deflection 
.■sensitivity  for  given  volume.* 

As  a  further  simplification,  the 
electron  trajectories  through  the 
yoke  have  not  been  calculated.  In¬ 
stead,  characteristics  of  deflection 
are  predicted  from  the  field  config- 
iii-ation  in  the  jilane  of  reference, 
which  is  a  cross  section  through  the 
center  of  the  yoke.  This  procedure 
is  permissible  as  long  as  the  yoke 
may  be  considered  thin  as  com¬ 
pared  to  the  total  pencil  length. 
This,  and  the  other  simplifications. 
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FIG.  5  -Anastiqmaiic  deiteclion  yoke  with  alternate  windinq 
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uted  winding,  but  may  be  accom¬ 
plished  by  simpler  means  as  will 
be  shown  below  (Fij?.  5  and  10). 

Figure  4  shows  the  results  of  the 
theory  if  terms  of  hiKher  order  than 
the  third  are  neglected.  Listed  are 
expressions  for  potential,  field  in¬ 
tensity,  and  the  force  differential 
across  the  beam  diameter.  It  is 
apparent  that  the  third-order  co¬ 
efficient  a  is  etiuaily  responsible  for 
pattern  distortion,  nonlinearity  of 
deflection  and  spot  distortion.  The 
diagrams  of  Fig.  4  and  the  table 
show  more  specifically  how  these 
aberrations  are  correlated. 

The  shape  of  the  equipotential 
lines  is  indicative  of  the  picture  dis¬ 
tortion,  since  they  are  at  right 
angles  to  both  the  flux  lines  and  the 
beam  and  hence  coincident  with  the 
lines  of  force  of  magnetic  deflection. 
On  the  basis  of  Fig.  4,  we  expect 
barrel  distortion  to  be  as.sociated 
with  radial  astigmatism,  while  pin¬ 
cushion  distortion  brings  with  it 
tangential  astigmatism. 

If  the  third  order  term  is  made  to 
vanish,  rectangular  geometry  ob¬ 
tains  over  most  of  the  field.  How- 


barrel  Distortion 


SAWTOOTH 

VOLTAGE 


Pin -CUSHION  DISTORTION 


FIG.  7 — Arranqement  of  test  equipment  lor  control  of  deflection  distortion  and  defocusinq 


are  best  justified  by  the  success  of  following  form 
the  theory  in  its  practical  applica¬ 
tions. 

Figure  3  shows  the  theoretical 
procedure  used  to  study  the  field 
problem  in  yokes.  Figure  3A  shows 
.some  arbitrary  distribution  of 
wires  on  the  surface  of  the  cylinder, 
all  being  energized  by  the  same  cur¬ 
rent.  Fig.  3B  show’s  the  application, 
to  this  problem,  of  Ampere’s  theo¬ 
rem  of  the  equivalent  magnetic 
sheath.  The  rule  states  that  the 
magnetic  field  inside  the  cylinder 
may  as  well  stem  from  a  magnetic 
double  layer  on  the  surface,  with  a 
specific  dipole  moment,  per  unit 
art'a,  of  I/c.  Here,  I  is  the  current 
bounding  the  surface  element  in 
question.  Since  the  double  layers 
are  piling  up  on  top  of  each  other, 
the  equivalent  dipole  moment  at  any 
point  on  the  surface  is  proportional 
to  the  sum  total  of  ampere-turns 
between  this  point  of  reference  and 
the  nearest  pole  (3=0). 

My  the  next  step  (Fig.  3C),  the 
problem  becomes  very  similar  to  an 
equivalent  boundary  problem  of 
electrostatics.  The  magnetic  field 
inside  the  cylinder  may  be  consid¬ 
ered  as  the  gradient  of  a  scalar 
magnetic  potential  <>„, which  in 
turn  is  uniquely  determined  by  a 
potential  distribution  <(> „  at  the 
surface.  The  latter  follows  from 
the  magnetic  double  layer  and  is, 
to  a  good  approximation,  propor-  have  f 

tional  to  its  dipole-moment,  the  television  pi 
enclosed  ampere-turns.  necessary  to 


=  Oi  r  sin  a  ai  r*  sin  (3a) 

-f  a»  r*  sin  (5a)  -H  .  .  .  (1) 

The  coetficients  a,  in  this  form  are 
actually  the  Fourier  coefficients  of 
the  potential  distribution  <5,,  „  on 
the  boundary 


Hence,  we  have  control  over  the 
coefficients  a,  in  Eq.  1,  by  control¬ 
ling  the  ampere-turn  di.stribution 
on  the  surface.  One  well-known  ar¬ 
rangement  is  the  deflection  coil  with 
cosine  distribution 


VV’ithin  such  a  coil,  the  field  is  en 
tirely  uniform: 


FIG.  8 — Relationship  between  pattern  and 
spot  distortion.  Anastiqmatic  adiustment 
is  shown  in  center 
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of  the  eyliniier,  and  is  integrated  to 
ol)tain  the  eiiuivalent  siirfaee-po- 
tential  function.  This  is  then  multi¬ 
plied  by  the  third  harmonic  of  the 
anjrle  and  the  product  is  integrated. 

The  yoke  will  become  anasti>r- 
matic  if  this  intejrral  vanishes,  that 
is.  if  the  shaded  areas  above  and 
below  the  axis  are  equal.  This  con¬ 
dition  obtains  if  the  main  coil  i)ro- 
vides  58  percent  of  the  total  mmf 
of  the  pair.  The  turns  ratio  of 
both  coils  in  .series  connection  then 
comes  close  to  1  1.5. 

To  prove  this  theory  an  experi¬ 
mental  test  was  set  up  as  shown  in 
F'ijr.  7.  Corrector  and  field  wind¬ 
ings  were  separated  and  each  was 
fell  .sawtooth  current  from  a  sepa¬ 
rate  amplifier.  The  ratio  of  the.se 
current  amplitudes  and  the  sijrn  of 
the  corrector  current  could  be  con¬ 
trolled  aloiiK  a  potentiometer  in¬ 
cluded  in  the  circuit. 

The  resulting  pattern  and  spot 
distortion  is  shown  in  Fijr.  8.  On 
top  and  bottom  are  the  two  extreme 
cases  of  barrel  and  pin-cushion  dis- 
FIG.  9  Detail  at  wide  angles  for  various  slaves  oi  yoke  correction  tuition,  while  the  ana.st  i^matic  col - 

rection  is  shown  at  the  center.  The 
results  confirm  the  above  theory; 

ever,  the  inherent  astigmatism  of  Fijrure  G  shows  the  appearance  of  radial  defocusiny  occurs  alonjr  with 

the  beam  i  F'iK.  2)  requires  for  its  this  yoke  complete  with  focus  coil  in  barrel  jreometry,  and  tany'ential  de¬ 
correction  some  slight  radial  de-  a  common  mountinjr.  focusinji- with  pin-cushion  jreometry. 

focusiny.  This  may  be  brouyht  To  make  this  .system  anastiy-  The  anastiymatic  adjustment,  for 
about  by  allowiny  a  sliyht  deyree  of  matic,  it  is  necessary  to  adjust  a  which  there  is  no  noticeable  siiot- 

barrel  distortion  to  remain  in  the  critical  ampere-turn  ratio  for  each  distortion,  is  found  to  be  also  re¬ 
yoke  i  o  sliyhtly  positive ) .  The  ab-  jiair  of  field  and  corrector  coils.  The  markably  free  from  pattern  distor- 

sence  of  serious  defocusiny  in  some  desiyn  iirocedure  for  the  yoke  is  tions.  This  condition  occurs  at  an 

commercial  yokes  is  probably  due  to  based  on  the  precediny  theory  and  amiiere-turn  ratio  of  b.GO,  in  yood 

the  fact  that  many  of  them  exhibit  is  indicated  (  h'iy.  5)  in  several  ayreement  with  the  calculated  ratio 

some  deyree  of  barrel  distortion,  steps.  The  windiny  distribution  of  (1.58. 

which  has  helped,  more  or  less  ac-  »(  „  is  plotted  for  the  first  i|uadrant  Fiyure  1  shows  the  picture  im- 
cidentally,  to  correct  for  the  astiy- 
matism  of  the  beam. 

Alternate  Winding 

On  the  basis  of  the  above  theory, 
it  has  been  possible  to  develop  suc¬ 
cessfully  some  special  arranyemeiits 
of  windinys  suitable  for  obtaininy 
anastiymatic  deflection.  One  such 
form  is  shown  in  Fiy.  5.  This  is 
an  alternate  windiny.  Fach  com¬ 
ponent  of  ilefection  consists  of  two 
pairs  of  coils,  so  that  there  is  ;i 
total  id"  eiyht  coils  on  the  yoke. 

Fiach  pair  of  coils  is  composed  of 
tine  main  or  field  coil,  and  one  auxil¬ 
iary  or  corrector  coil.  Hence  the 
surface  of  the  cylinder  is  alter¬ 
nately.  and  completely,  covered  with 

\eitii.il  ,111(1  hoi  izont.il  coil>.  PI2  jq  Design  procedure  lor  a  slotted  /oke  winding 
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provement  obtained  with  this  type 
of  yoke.  The  ui)per  j)art  was  done 
with  a  conventional  4-coil  yoke.  The 
bottom  |)icture  was  obtained  with 
the  anastiKmatic  yoke.  Note  the 
slifjht  lesidual  barrel  distortion, 
and  the  improvement  of  detail  at 
wide  anjrles  of  detlection. 

In  h'iK-  lb  a  portion  of  the  pic¬ 
tures  shown  in  Fijr.  1  have  been 
repeated.  The  center  view  shows 
more  clearly  the  improvement  in 
definition  as  obtained  by  the  ana- 
sti^'matic  correction.  The  two  com¬ 
panion  i)ictiires  show  how  barrel 
distortion  (bottom)  impairs  ver¬ 
tical  definition,  while  horizontal 
definition  (top  view)  is  reduced  by 
pin-cushion  distortion.  The  anastijr- 
matic  yoke  jireserves  full  definition 
for  detlection  angles  of  more  than 
50  deirrees. 

The  8-coil  yoke  is  remarkably 
sensitive,  due  to  the  absence  of 
dead-ancles  of  windinc-  Its  power- 
efficiency  lies  between  25  and  30  per¬ 
cent.''  It  is  more  expensive  than  the 
standard  four-coil  yoke,  but  its 
hicher  .sensitivity  makes  it  possible 
to  use  simple  circuits  so  that  the 
total  cost  of  a  receiver  usinc  this 
yoke  is  not  prohibitive. 

Slatted  Winding 

There  is  still  another  way  to  ob¬ 
tain  third-order  correction  in  a 
cylindrical  deflection  coil.  This  al¬ 
ternative  method  has  only  4  coils, 
but  it  makes  use  of  their  ancular 
position  to  obtain  anasticmatic 
correction. 

P'icure  10  shows  the  structure 
and  desicn  of  a  slotted  yoke.  This 
is  a  one-layer,  four-coil  arranc*'- 
ment,  which  dilfers  from  the  con¬ 
ventional  detlection  yoke  by  the 
existence  of  four  dead-ancles,  or 
slots  around  the  poles.  By  proper 
desicn  of  these  slots,  it  is  possible 
to  make  this  yoke  anastictnatic. 

The  procedure  for  tindinc  the 
critical  slot  width  is  similar  to  that 
u.sed  on  the  alternate  windinc.  The 
ancle  7,  for  the  start  of  each  coil  is 
left  variable  and  its  value  is  deter¬ 
mined  by  the  condition  that  the 
third-order  term  should  cancel.  It 
is  found  that  this  happens  if  the  coil 
extends  from  15  to  45  decrees.  The 
slots  then  subtend  an  ancle  of  30 
decrees  at  the  center.  At  this  set- 
tinc  we  cet  pattern  correction. 

To  olit.iin  spot  correction  it  is 


neces.sary,  as  outlined  above,  to 
move  somewhat  further  in  the  di¬ 
rection  toward  barrel  distortion. 
This  requires  the  slots  to  be  nar¬ 
rowed  down  to  about  20  decrees. 
At  this  point  wide-ancle  definition 
is  practically  restored.  If  the  slots 
are  narrowed  down  still  further, 
excessive  barrel  distortion  results 
and  the  asticmatism  returns. 

F'icure  11  shows  the  coil  form  for 
a  slotted  windinc,  complete  with 
focus  coil.  F’icure  12  is  a  dot  pat¬ 
tern,  taken  from  an  experimental 
yoke  of  this  kind,  which  had  slot 
correction  at  the  vertical  poles  but 
no  slots  at  the  horizontal  poles.  The 
picture  shows  stronc  radial  astic¬ 
matism  in  the  horizontal  direction 
but  practically  no  defocusinc  with 
vertical  deflection.  The  slotted 
windinc  is  .somewhat  less  sensitive 
than  the  alternate  windinc,  since 
only  two  thirds  of  the  available 
windinc  space  is  u.sed.  This  slicht 
disadvantace  may  be  outweicheii, 
however,  by  its  crt'uter  simplicity 
and  lower  cost.  The  electron-optical 
performance  of  the  two  types  of 
yokes  is  eipially  cood.  The  slotted 
yoke  of  F'ic-  is  employed  in  one 
of  the  latest  television  receivers 
produced  by  this  company. 

Circuit  Technique 

The  hich  deflection  sensitivity  of 
the  anasticmatic  yokes,  especially 
of  the  eicht-coil  type,  has  made  it 
possible  to  use  relatively  simjile  de¬ 
flection  circuits.  No  sweep  trans¬ 
formers  are  necessar.v  for  either 


FIG.  11  V'  ndinq  fern  l3r  a  ilo'ted  ycke 


FIG.  12-  Slolted-yoke  pattern  with  verti¬ 
cal  deflection  corrected  and  horixontal 
deflection  uncorrected 


direction,  which  more  than  makes 
up  for  the  cost  of  the  yokes.  In 
addition,  it  was  found  practical  to 
use  the  Hyback  energy  of  the  yoke 
to  operate,  through  a  rectifier,  the 
focus  coil  of  the  picture  tube.  This 
method  may  be  developed  to  a  point 
where  the  focus  stays  fixed  over  a 
wide  voltage  range. 

In  a  sweep-focus  circuit  of  this 
type  the  focus  coil  is  removed  from 
its  customary  connection  in  series 
with  the  B-supply.  This  avoids  a 
considerable  voltage  drop  and  makes 
it  possible  to  oiterate  the  ri'ceiver 
from  a  low-voltage  power  suppl.v, 
using,  for  example,  a  simple  voltage 
doubler  directly  off  the  power  line 
but  no  power  transformer.  A  re¬ 
ceiver  of  this  type  combines  the 
benefits  of  anastigmatic  deflection 
with  economy  of  cost  and  operation. 

The  author  is  grateful  to  I).  K. 
Noble,  vice-president  and  director 
of  lesearch  at  Motorohi.  whose  in¬ 
terest  and  encouragement  made  this 
work  possible.  He  is  al.so  indebted 
to  V’.  Graziano,  for  his  work  on 
pulse  eipiipment  to  test  the  yokes, 
and  to  Messrs.  Costello  and  (Irigg, 
who  built  them. 
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FIG.  1 — Conventional  phototube  circuit 
utinq  shielded  cable 


FIG.  2  — Low-output-impedance  photo 
tube  ampliiier 


FIG.  3-  Equivalent  circuit  oi  Fiq.  2  to* 
voltaqe  analysis 


Phototube  Amplifier  With 


Both  aiiiplififation  and  low-impedanoe  output  are  oiitaiiieti  from  a  sin«jle-.stage  cathode- 
loaded  phototube  amplifier.  Circuit  analysis  ami  development  are  given  to  show  advan¬ 
tages  over  a  conventional  cathode  follower 


By  NORMAN  ALPERT* 

Senior  D*'vthtpm*  ut  Fttffinei'i 
flWyer  Innirtt  mruf  f ’om/mm- 
.N>tr  Yurk.  \  Y 

Thk  pkoblkm  of  coupling  to  a 
remotely  located  phototube  has 
been  .solved  in  the  past  by  employ¬ 
ing  several  feet  of  low-loss  .shielded 
cable  in  a  circuit  such  as  that  in 
Fig.  1. 

To  obtain  a  low  output  impedance 
and  at  the  .same  time  amplification 
of  signal,  the  circuit  of  Fig.  2  has 
been  successfully  employed.  The 
phototube  is  considered  to  be  a  con- 
■stant-current  device  since  it  has  a 
very  high  internal  impedance  fof 
the  order  of  100  megohms).  This 
is  a  valid  assumption  for  a  vacuum 
phototube  like  the  034  when  the 
plate  voltage  is  kept  between  50  and 


•  Now  with  of  .^niorlca. 

w  TIvd.»  I*Mrk.  N*  Y 


250  volts.  Under  the.-e  conditions, 
the  phototube  current  /r.  can  be  ex¬ 
pressed  as  follows: 

IpH  =  A'/-  (1) 

where  F  =  light  Hu\  in  lunieim 

K  =  proportionality  constant 

30an  I>er  hinieii  for  the  U.t  I 

Voltaqe  Gain 

The  equivalent  circuit  of  Fig.  2 
is  shown  in  Fig.  3.  Hy  Kirchhoff’s 
Voltage  Law, 

-  U  +  /«,*(/-  1,11  u 

-^/r„  =  U  (2 

Ekg  =  -  /.  «,  -  l,  „  A.  '3' 

Combining  K<|.  2  and  3  and  rear¬ 
ranging, 

.  —  II  I,  a  —  W: 

a  A,  -t  A',  -t-  l{,  -e  r,. 

The  output  voltage  drop  will  be  de¬ 
fined  as 

I'o  =  -  /  (A,  -r  It 
The  ini)ut  voltage  drop  is 
t',  =  Ipn  It^ 


Thus,  the  voltage  gain  G  can 
written  as 

r  = 

r,  IphE, 

Combining  Eq.  4  and  5  produces 

r; 

(/r4  +  ‘  + 

Usually  /lA’,  is  much  greater  than 
A’;  and  Eq.  0  becomes 


be 

(5) 


where 


a  lt>  +  r. 
It, 


-I-  1 


(7) 


ItK  =  Itl  -  It, 

This  result  could  also  be  obtained 
by  considering  the  triode  as  a  feed¬ 
back  amplifier  where 


d  —  fcislhack  factor  =  „ 

lii  -r  «» 

<>',  =  gain  without  fcerlback  = 

a  (/A  i-  /A)_ 

r„  -f  Ai  +  H, 
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FIG  4 — Equivalent  circuit  for  determtn 
inq  output  impedance 


FIG.  5  Output  voltage  and  impedance 
for  C’.rcuit  of  Fiq.  2 


FIG.  6  Practical  circuit  developed  from 
that  shown  in  Flq.  2 


Low  Output  Impedance 


Hen.  t  e  = 

-  «1  T  /u 

G.  r*  +  Ki  -i 

1  4-  G.tf  '  ^  («,  +  I!,)  ^ 


Thit^  result  IS  the  satlic  as  K'|.  7 

Output  Impedance 

To  calculate  ttie  output  luipi-ilaiue 
of  the  circuit  of  Fin.  impress  n 
voltane  across  the  output  and 

set  Ira  eipial  to  zero  as  shown  in  Fin. 
4.  By  Kirchholf’s  Voltane  I.aw, 

-  ir  -  (/,  -I- 1,)  («,  ‘  Kti  " 

-  M  Kko  -  f;  -  I,  r,.  =  "  im 

FT#  >=  -  (/. -t- W /f.  II 

From  Kq.  9.  10  and  11. 

t_  ^  Tr  Uk 

/:  «  «,  -  Kk  ^ 

The  onttuit  impedance  is  there¬ 
fore 


I 


U  til  r  I  '  - 

%  lif:  K, 

The  circuit  of  Fig.  2  can  tiius  he 
replaced  by  a  box  as  shown  in  Fig. 
6,  where  the  minus  sign  in  the  ex¬ 
pression  for  indicates  that  F. 
decreases  as  Iru  increases. 


It  should  be  noted  that  although 
the  output  impedance  is  larger  than 
that  obtained  from  a  conventional 
cathode  follower,  it  is  considerabli 
smaller  than  that  obtained  from  a 
one-stage  conventional  degenerative 
amplifier.  In  addition,  while  the 
gain  of  a  cathode  follower  is  always 
less  than  unity,  the  gain  of  the  cir¬ 
cuit  of  Fig.  2  is  of  the  order  of  u. 
the  amplification  factor  of  the  tiilH-. 
This  is  due  to  the  fact  that  R,  is 
not  grounded,  and  the  input  voltage 
is  not  considered  from  grid  to 
ground,  but  as  that  across  R,. 

The  circuit  may  also  be  consid¬ 
ered  as  a  device  for  effectively  in- 
cre.asing  the  phototube  load  resis- 


FIG.  7  Plot  ol  oupul  Tollaqe  verius 
phototube  current 


tance  R,  to  a  value  tiR„  thus  giving 
a  higher  output  voltage  and  at  the 
same  time  pre.senting  an  output 
impedance  which  is  very  much 
smaller  than  R,. 

Experimental  Results 

The  circuit  of  Fig.  6  is  a  practical 
illustration  of  Fig.  2.  Resistors  R, 
and  R.  were  chosen  on  the  basis  of 
linearity  and  favorable  operating 
point  considerations.  By  means  of 
F(l.  8  and  12,  the  gain  was  calcu¬ 
lated  to  be  9  and  the  output  re- 
si.stance  was  7,.500  ohms.  The  volt¬ 
ages  listed  on  the  diagram  were 
tho.se  for  Ir.  ti.  Noise  measure¬ 
ments  indicated  that  this  circuit 
'all  resistors  were  carbon  type) 
had  approximately  lOd  microvolts 
rms  of  noise. 

Figure  7  is  a  plot  of  the  output 
voltage  variations  V.  as  a  function 
of  phototube  current  I,.,,  and  it  may 
be  .seen  that  the  curve  is  quite  linear 
and  is  in  close  agreement  with  the 
theoretical  curve. 

If  it  is  desired  to  pass  high-fre¬ 
quency  signals  a  pentode  could  he 
used  instead  of  a  triode.  By  this 
means,  advantage  is  taken  of  the 
inherently  low  grid-to-plate  inter¬ 
elect  r.Mle  capacitance  of  the  pen¬ 
tode  tube. 
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(B)  MAXIMUM  ENERGY  E^  IN  MEV 


FIG.  1 — Energy  spectrum  of  beta-ray 
particles  (A),  showing  significance  of 
maximum  energy  rating,  and  material 
density  required  to  stop  beta  rays  with 
▼arious  maximum  energies  (B).  Absorp¬ 
tion  of  beta  rays  by  a  material  is  de¬ 
pendent  only  on  density,  hence  is  inde¬ 
pendent  of  the  nature  of  the  material 


By  J.  R.  CARLIN 

True*  rhih.  htr. 

lio.ston .  Mofis. 

MA  NY  M  A  Nl’FACTl'RI  NO  p  r<K- 
esses  re(|uire  a  method  of 
continuously  measuring  the  thick¬ 
ness  of  material  in  one  or  more 
stages  of  production.  It  is  usually 
preferable  to  accomplish  the  meas¬ 
urement  without  physically  con¬ 
tacting  the  specimen,  in  order  not 
to  interfere  with  production  or 
cau.se  material  damajre.  The  ad- 
vantajres  derived  from  the  utiliza¬ 
tion  of  such  a  thickness  yajre  are 
improved  (piality  control,  elimina¬ 
tion  of  material  wastes,  time  sav¬ 
ings  and  the  removal  of  manufac¬ 
turing-  uncertainties. 

Several  methods  of  thickness 
measurement  have  been  proposed 
which  have  achieved  varying-  de¬ 
crees  of  success.  One  arrangement 
is  to  have  the  material  under  in¬ 
vestigation  flow  between  the  plates 
of  a  capacitor,  whose  caiiacitance  is 
affected  by  the  mass  and  nature  of 
the  dielectric  between  the  plates. 
■A  simple  relation,  howevei'.  l)etween 
thickness  and  capacitance  is  hardly 
possible  because  the  contribution 


Radioactive 
Thickness  Gage 


to  capacitance  made  by  some  mate¬ 
rials  is  completely  out  of  pro¬ 
portion  to  their  concentration  in 
the  specimen.  Consider,  for  ex¬ 
ample,  the  inaccuracies  introduced 
by  the  presence  of  water  of  dielec¬ 
tric  constant  81  in  paper  of  dielec¬ 
tric  constant  2.0  to  2.5. 

Other  methods  involve  the  meas¬ 
urement  of  absorption,  reflection  or 
scattering-  of  a  radiation  by  the 
material  beinv  measured.  When  the 
specimen  is  accessible  from  two 
sides  the  absorption  method  is  usu¬ 
ally  employed  because  of  the  y-ross 
and  easily  measured  chany-es  occur- 
riny-  in  the  radiation  upon  penetra¬ 
tion  of  matter. 

Thickness-measuriny-  instru¬ 
ment  s  employing  x-rays  have  been 
used  successfully  for  some  time. 
They  are  limited,  however,  by  their 
inability  to  measure  thin  materials 
accurately  becau.se  of  the  pene¬ 
trating-  nature  of  the  radiation. 
Kveti  very  low  enerjry  x-rays  suffer 
little  or  no  chany-e  upon  transmis¬ 
sion  throuy-h  thin  sheets  of  plastic, 
fabric  or  paper.  The  hiy-h  cost  of 
x-ray  ecpiipment  and  the  appreci¬ 
able  replacement  cost  of  an  x-ray 
tube,  whose  u.seful  life  rarely  ex¬ 
ceeds  one  thousand  hours,  have  re¬ 
duced  the  applicability  of  this  type 
of  radiation. 

Nuclear  radiations,  on  the  other 
hand,  have  become  readily  available 
with  various  enery-y  and  penetrat- 
iny-  characteristics  from  an  impos- 
iny-  list  of  pile-i)roduced  radioiso¬ 
topes,  some  at  almost  nominal  cost. 
Their  a))plicability  has  been  proved 
and  a  line  of  thickness  y-ay-es  em- 
ployiny-  radioisotopes  is  now  com¬ 
mercially  available.  These  instru¬ 
ments  are  l.ased  on  the  pi-inciple 
that  radiations  from  radioactive 
-ubstances  undery-o  reductions  in 
intensity  upon  penetration  of  mat¬ 
ter.  The  dey-ree  of  absorption  of  a 


nuclear  radiation  is  a  function  of 
the  total  mass  between  the  radia¬ 
tion  source  and  detector. 

(Jei>-er  counter  tubes  and  ioniza¬ 
tion  chambers  are  at  present  the 
only  radiation-sensitive  devices  that 
appear  to  be  suitably  reliable  for 
commercial  aiiplication.  The  stabil¬ 
ity  of  (leiy-er  tubes  is  fret|uently 
questionable  and  their  life  is  in¬ 
herently  short,  hence  ionization 
chambers  were  chosen  as  the  radia¬ 
tion-sensitive  elements. 

An  ion  chamber  is  simply  a  cav¬ 
ity  containipy-  some  ionizable  medi¬ 
um.  in  this  case  air  at  atmospheric 
pressure.  Contained  within  the 
medium  are  two  electrodes  across 
which  a  voltay-e  is  applied.  Upon 
irradiation,  the  ions  drift  to  the 
collectiny-  electrodes,  estalilishiny-  a 
small  current  which  can  be  meas¬ 
ured  directly  by  an  eU“ctrometer  or 
amplified  and  used  to  ojierate  a  cur¬ 
rent  meter  or  recorder. 


Choice  of  Rodiotion 

Consider  now  .several  important 
aspects  of  nuclear  radiations.  Alpha 
particles,  or  positively  charj-ed 
helium  nuclei,  ionize  profusely  and 
.are  stopped  completely  by  only  sev¬ 
eral  milliy-rams  [ler  sq  cm  of  ab¬ 
sorber.  For  inactical  use,  however. 


Gaqing  thickness  of  paper  at  Continental 
Paper  Co..  Ridgefield  Park.  N.  I. 
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Material  niovinj:  between  ioni/ation  <'haiiil>er  ainl  ra(li«»isuto|ie  >oiiree  al*>orl»s  beta  or 
^ainina  radiation  in  proportion  to  tbiekness.  Meter  in  basie  eleetroineter  amplifier  ein‘iiit 
<‘an  be  ealibrated  to  read  tbi<‘kness  »lireetly.  Reeorder  is  easily  atided 

for  Moving  Materials 


Ins'allation  of  Indicalina  ladioactive  thickness  qaqe  on  mochine  producinq  thin 
plas.ic  sheets  a!  f^ewey  Almy  Chemical  Co.  plant  in  Lockpcrt,  New  York.  Ionisation 
chamber  is  over  plastic  sheet  at  top  of  machine  and  ladioirotope  housinq  is  directly 
under  it  beneath  movinq  sheet  material.  Calibration  chort  is  on  rack  at  riqht. 
below  indicatinq  meter 


alpha  particle.'!  pos.-ies.!!  t(H)  limited 
a  rariire  and  are  apiilicable  only  to 
very  thin  thickne.-!.-!  mt^a.-iurement-s 
which  can  he  accompli.shed  with 
low-energy  beta  radiation. 

Beta  ray.-!  are  compo.ted  of  hi>rh- 
enerK.v  electrons  oriirinatinir  in  the 
nuclei  of  atoms  iinderKoinK  radio¬ 
active  transformation.  The  wide 
ranire  of  beta-ray  enery'ies  provided 
by  available  emitters  makes  pos¬ 
sible  thickness  measurements  from 
0.000015  in.  aluminum  to  appro.xi- 
mately  0.1  in.  steel,  correspondinir 
to  a  density  raiiKe  of  0.0001  to  2  irm 
per  .s(|  cm. 

(Jamma  rays,  which  are  electro¬ 
magnetic  in  nature  like  lijrht  or 
.x-rays,  are  far  more  penetrating 
and  are  suitable  to  the  measure¬ 
ment  of  considerably  more  ponder¬ 
ous  masses  or  thicknesses  up  to 
several  inches  of  steel  or  concrete. 

Radioi.sotopes  are  obtainable 
which  emit  beta  or  ^'amma  rays 
only  of  one  or  more  enerffies,  or  any 
combination  of  the  two.  Where 
there  is  a  choice  between  a  beta 
and  jramma  emitter,  the  beta-ray 
isotope  is  usually  more  desirable 
because  its  Kreater  ionizinK  ability 
requires  less  activity  for  equal 
chamber  respon.se. 

Beta  rays  emerjriny’'  from  a  radio¬ 


active  source  are  not  monoeneriretic 
but  rather  possess  a  continuous 
spectrum  of  enerjiies,  as  shown  in 
F'iy'.  lA.  In  de.scribinjr  the  beta  rays 
from  a  source,  the  maximum  enerK.v 
usually  is  stated ;  the  averaRe  beta 
particle  enerjry  is  appreciably  less 
than  this  maximum.  F'ijrure  IB  pro¬ 
vides  an  indication  of  the  total 
weight  per  unit  area  of  absorber 
material  retpiired  to  stop  completely 
the  beta  radiation  who.se  maximum 


enerK.v  is  plotted  as  abscissa.  The 
laiiKe  of  weights  indicated  repre- 
•sents  a  wide  variety  of  industrial 
thickne.ss  measurinif  applications  of 
beta-ray  absorption,  such  as  paper, 
cardboard,  textiles.  j)lastic  films  and 
metallic  sheets. 

The  process  of  absorption  of  beta 
rays  by  matter  is  due  to  the  electro¬ 
static  interaction  lietween  the  hiifh- 
velocity  electron  and  the  electrons 
present  in  the  absorber.  The  beta 


Fully  autsmaiic  lecorder  lype  radioactive  thickness  qaqe  (left)  and  model  providinq  meter  indication  only.  Both  mcde's  are  for 

continuous  production  measurements 
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parlide  imparts  its  initial  energy 
to  residual  electrons  during  inelas¬ 
tic  collisions  with  absorber  atoms. 
The  thickness  of  absorber  required 
to  stop  completely  a  beta  ray  de¬ 
pends  obviously  upon  its  energy  at 
incidence  and  upon  the  density  of 
electrons  present  in  the  absorber, 
if  the  weight  per  unit  area  instead 
tif  thickness  of  absorber  is  consid¬ 
ered  the  mass  required  to  stop  a 
beta  ray  is  independent  of  the  na¬ 
ture  of  the  absorber  since  the  num¬ 
ber  of  electrons  in  a  specific  mass 
of  material  is  substantially  inde¬ 
pendent  of  the  nature  of  the 
material. 

For  each  particular  application 
the  choice  of  isotope  depends  pri¬ 
marily  upon  the  maximum  weight 
per  area  to  be  measured  by  the  in¬ 
strument,  remembering  that  the 
mo.st  ideal  isotope  is  that  which  gen¬ 
erates  greate.st  ionization  in  the 
chamber  and  provides  the  steeiie.st 
and  most  linear  section  of  its  ali- 
sorption  characteristic  over  the 
range  of  weight  per  area  to  iie  cov¬ 
ered.  In  addition,  cost  considera¬ 
tion  and  convenience  reciuire  that 
the  radioisotope  tie  reasonably  long 
lived 

Circuit  Details 

A  complete  instriinieiit  design 
including  a  basic  electrometer 
amplifier  arrangement  is  shown  in 
Fig.  2.  The  small  direct  ionization 
currents  developed  in  the  chamber 
produce  a  measurable  voltage  drop 
aero.ss  a  high-value  resistor  R,  in 
the  grid  circuit  of  the  amplifier 
tube.  The  Raytheon  CK.571AX 
electrometer  tube  u.sed  has  a  grid 
current  of  the  order  of  10  “  ampere 
and  a  transconductance  of  approxi¬ 
mately  120  pmhos.  .\  high-imped¬ 
ance  circuit  of  this  type  necessi¬ 
tates  careful  shielding  and  gootl 
insulation  technique.  These  diffi¬ 
culties  can  be  reduced  by  increasing 
the  magnitude  of  the  chamber  cur¬ 
rent  b.v  raising  the  level  of  radia¬ 
tion  to  which  the  chamber  is 
expo.sed 

The  maximum  amount  of  activity 
which  can  be  incorporated  in  the 
•‘ource  is  of  course  limited  by  the 
associated  health  hazard.  One  milii- 
curie  of  a  beta  emitter  like  Sr"  can 
be,  with  relative  ease,  safely 
shielded  to  prevent  any  likelihood 
of  overexposure  to  nearby  personnel 


and  yet  will  produce  in  a  chamber  5 
liters  in  volume  a  current  of  the 
order  of  magnitude  of  10  "  ampere. 
The  exact  value  of  ionization  cur¬ 
rent  developed  is  dependent  on  the 
.solid  angle  subtended  by  the  cham¬ 
ber  at  the  source  and  the  percent¬ 
age  of  the  total  path  lengths  of  the 
primary  beta  rays  spent  in  the 
chamber  volume. 

The  zero-signal  plate  current  is 
balanced  to  zero  in  the  meter  by 
the  auxiliary  circuit  loop  containing 
Kt  and  R,.  One  method  of  calibrat¬ 
ing  such  a  thickness  gage  is  to 
allow  the  source  S  to  irradiate  the 
chamber  after  first  inserting  a 
standard  absorber  .4  between  the 
two.  The  meter  in  this  case  is  true 
zero  centered,  and  the  voltage  im¬ 
pressed  across  R,  by  the  chamber 
current  is  counterbalanced  by 
potentiometer  R  to  provide  a  zero 
meter  reading.  Any  subsequent 
changes  in  the  weight  per  unit  area 
of  A  will  produce  a  positive  or 
negative  meter  deviation  from  zero. 

To  establi.sh  a  scale  range  of, 
for  example,  10  percent,  the  meter 
is  first  zero-adjusted  by  R,  with  .4 
interposed  between  the  source  and 
chamber.  .Absorber  .4  is  then  re¬ 
placed  by  another  .4'.  differing  from 
A  within  the  limits  itlO  percent. 
The  meter  shunt  rheostat  R,  is  then 
adjusted  so  that  the  deviation  100 
1.4'  —  A)  A  appears  as  the  meter 
reading  whose  scale  ends  are  r+zlO 
percent  of  the  value  represented  by 
the  meter  zero  at  center  scale,  in 
this  case,  A. 

Calibration  ot  Instrument 

A  complete  calibration  chart  can 
oe  provided  giving  settings  of  R 
and  R,  for  various  values  of  weight 
per  area  rejire.sented  by  center 
scale.  It  is  necessary  for  the  meter 
sensitivity  to  be  altered  by  adjust¬ 
ments  of  R  for  different  center 
.scale  values  to  compensate  for  the 
changing  slope  of  the  absorption 
characteristics  at  various  \alue.s 
of  absorber  weight  per  area. 

The  calibration  chart  need  not  be 
repeated  once  carried  out.  When 
the  specific  gravity  of  a  particular 
material  is  known,  the  calibration 
i-an  be  put  in  terms  of  units  of 
thickness  instead  of  weight  per  unit 
area.  The  operator,  after  consult¬ 
ing  the  calibration  chart,  adjusts 
the  .settings  of  K.  and  R,  for  a  par- 


Radtcaciive  thicknefts  gage  at  designed 
lor  single  measurements  in  laboratories 


ticular  thickness  of  material  being 
produced.  If  exactly  that  thick¬ 
ness  of  material  passes  between  the 
source  and  chambei.  the  meter 
reading  will  indicate  zero  deviation. 
Subsequent  changes  in  thickness 
from  this  value  will  lie  evidenced  by 
changes  in  meter  reading  up  to 
.irlO  iiercent  or  almost  any  tdher 
desirable  limits.  If  only  one  mate¬ 
rial  is  used  and  one  thicknes.®  range 
is  adequate,  the  meter  may  lie  cali¬ 
brated  to  read  thickness  (Hrectly. 

By  locating  the  absorber  clo.ser 
to  the  detector  than  to  the  source, 
the  effect  of  flutter  associated  with 
moving  absorber  materials  can  be 
diminished.  If  the  tlutter  is  so 
great  that  fluctuations  in  the  output 
meter  are  still  observable,  an  inte¬ 
grating  circuit  is  necessary  to  pro¬ 
vide  a  smoothing  action.  The  aver¬ 
aging  effect  of  such  an  integrating 
circuit  is  advantageous  when  meas¬ 
uring  nonuniform  or  inhomogene¬ 
ous  materials  in  motion. 

Labo.atory  Test  Model 

A  small  laboratory  model  gage 
has  been  used  for  measuring  thin 
sheets  of  mica  in  a  Geiger  tube  iiro- 
duction  plant.  The  ionization  cham¬ 
ber  and  source  of  radiation  are 
contained  within  the  instrument 
cabinet.  The  samples  are  placed  on  a 
slide  that  Is  moved  manually  to  in¬ 
troduce  the  specimen  into  measur¬ 
ing  position  within  the  cabinet. 
I’rofiles  of  a  wide  sheet  of  material 
can  be  studied  by  cutting  off  a  strip 
along  the  width  of  a  sheet  and  run¬ 
ning  the  strip  at  a  constant  speed 
through  the  instrument.  This  in¬ 
strument  is  also  suitable  for  labor¬ 
atory  measurements  of  sheet  mate- 


1)2 
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FIG.  2  -Baiic  el*ctrom«ler  circuit  used  with  Indicating  type  FIG.  3-  Electrometer  circuit  with  automatic  stondardUatlon,  lor 
radioactWe  thickness  gage  use  with  selibalancing  potentiometer-type  recorder 


rial.s  like  pctper,  pla.stic  film,  metal 
foil,  mica  and  textile  yarn  roving. 

Goge  for  Moving  Materials 

.■\nother  form  of  the  gage,  de- 
■signed  for  continuoii.‘<  production 
measurements,  employs  the  circuit 
shown  in  Fig.  3.  The  ionization 
chamber  and  source  are  supported 
on  a  U-shaped  bracket  which  in 
turn  is  mounted  on  O”  near  a  ma¬ 
chine  engaged  in  sheet  production. 
The  material  under  study  flows  l>e- 
tween  the  source  and  chamber  and 
the  desired  information  appears  on 
a  large  front-panel  meter  which  can 
be  .set  several  hundred  feet  away 
from  the  pick-up  head.  Tolerance 
limits  can  be  .set  on  a  supersensitive 
relay  .so  that  a  flashing  red  or  green 
light  will  appear  if  thickne.ss  toler¬ 
ances  are  exceeded.  Terminals  are 
also  provided  for  accommodating 
any  auxiliary  warning  or  control 
equipment. 

In  most  industrial  installations 
of  thickness  gages  for  measuring 
moving  sheets  of  materials  it  is  de¬ 
sirable  to  have  the  results  appear  on 
a  recorder  chart.  In  addition,  the 
u.se  of  a  self-balancing  potentio¬ 
meter-type  recorder  makes  possible 
a  method  of  automatic  standardiza¬ 
tion,  suggested  by  W.  C.  Peacock. 
The  recorders  should  be  equipped 
with  the  feature  for  automatically 
standardizing  .slide  wire  potentials. 

In  normal  operation  a  portion  of 
the  potentiometer  voltage  opposes 
the  input  voltage  signal.  When 
the.se  two  voltages  are  equal  their 
sum  is  zero  and  the  potentiometer 
contactor  is  at  the  balance  position. 
The  contactor  is  coupled  to  a  pointer 
which  indicates  the  magnitude  of 


the  applied  potential.  If  the  two 
voltages  are  not  equal  the  instru¬ 
ment  determines  the  magnitude  and 
direction  of  the  unbalance  and  ad¬ 
justs  the  postion  of  the  potentio¬ 
meter  contactor  to  rebalance  the 
system. 

The  balancing  operation  is  fre¬ 
quently  accomplished  by  converting 
the  d-c  signal  voltage  to  a-c  and 
after  amplification  applying  the 
voltage  to  two  poles  of  a  four-pole 
induction  motor.  Since  the  other 
two  poles  are  actuated  by  line 
voltage,  the  phase  relationship  be¬ 
tween  the  two  alternating  voltages 
determines  the  direction  in  which 
the  balancing  motor  rotates  to  re¬ 
establish  balance. 

In  application,  the  potentiometer 
voltage  Ri  in  Fig.  3  is  placed  in 
series  with  the  voltage  developed 
by  the  current  from  the  ion  cham¬ 
ber  flowing  across  the  grid  resistor 

R,  of  the  first  amplifier  stage.  The 
input  to  the  recorder  amplifier  is  in 
the  plate  circuit  of  the  electrometer 
amplifier  tube  whose  zero-signal 
plate  current  is  balanced  to  zero  by 
the  auxiliary  bucking  loop.  Varia¬ 
tions  in  ion  current  change  the 
voltage  developed  across  R,  and  up¬ 
set  the  null  condition  between  the 
recorder  amplifier’s  input  terminals 
in  the  plate  circuit.  The  potentiome¬ 
ter  readjusts  itself  so  that  it  devel¬ 
ops  a  voltage  to  equalize  the  new 
potential  across  R,.  In  normal  op¬ 
eration  the  switch  SU'  is  in  position 

S. 

When  standardizing,  the  main 
radiation  source  S  becomes  momen¬ 
tarily  blocked  by  a  heavy  absorber 
so  that  it  cannot  affect  the  ioniza¬ 
tion  chamber.  At  the  same  time,  a 


small  standard  source,  identical  in 
nature  to  S,  is  automatically  per¬ 
mitted  to  energize  the  chamber 
from  within.  Simultaneous  with 
this  operation  SIF  is  switched  from 
the  normal  position  N  to  the  stand¬ 
ardized  position  ST.  Potentiometer 
A'i  is  initially  adjusted  so  that  the 
voltage  developed  across  R„  due  to 
the  irradiation  of  the  chamber  by 
the  standard  source,  is  equalized  by 
the  R,  voltage.  The  null  condition 
between  recorder  amplifier  input 
terminals  remains  unaffected.  Any 
deviation  from  the  null  condition 
will  upset  this  balance  and  the 
standardizing  rheostat,  which  dur¬ 
ing  standardization  becomes  cou¬ 
pled  to  the  balancing  motor,  rotates 
to  restore  the  null  condition  at  the 
amplifier  input.  By  this  operation, 
which  occurs  approximately  once 
every  half  hour  for  a  period  of  sev¬ 
eral  seconds,  the  instrument  auto¬ 
matically  corrects  for  variations'in 
battery  voltage,  source  strength 
and  electronic  components. 

The  ionization  chamber,  situated 
above  the  source  mount,  is  equipped 
with  a  flag  indicating  the  presence 
of  radiation.  In  order  to  exceed 
radiation  tolerance  limits,  it  would 
be  necessary  for  a  man  to  stay 
within  six  inches  of  the  source  for 
8  hours  per  day. 
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MEASURING  PHASE 

at  Audio  and 


A  commercial  phaee  meter  embodyinq  the  circuit!  shown  in  Fiq.  S 
supiTiMisitiitn  (if  the  two  sijrnals  on  Schemes  not  retinirinK  a  cathode- 


PERIODIC  SIGNALS  are  character¬ 
ized  by  the  parameters  of 
amplitude,  fretpiency  and  phase 
relative  to  some  time  reference. 

Measurement  of  amplitude  and 
fretjuency,  at  audio  and  ultrasonic 
fretiuencies,  can  be  carried  out 
rather  easily,  but  accurate  measure¬ 
ment  of  pha.se  has  proved  much 
more  ditticult  and  has  consetiuently 
been  neylected  in  many  applications 
where  it  could  provide  useful  in¬ 
formation.  In  contrast  to  amplitude 
and  freiiuency,  phase  is  a  relative 
concept — that  is,  one  is  generally 
interested  in  the  phase  difference 
between  two  periodic  siKiials. 

A  variety  of  methods  has  been 
used  to  measure  phase  difference. 
The  most  familiar  of  the.se  is  the 
display  of  Lissajous  figures  on  the 
screen  of  a  cathode-ray  o.scillo.scope. 
These  patterns,  obtained  by  apply¬ 
ing  one  signal  to  the  horizontal  de¬ 
flection  plates,  the  other  to  the 
vertical  deflection  plates  of  the  cro, 
indicate  the  phase  difference  be¬ 
tween  the  two  signals;  for  e.xample, 
a  .straight  line  indicates  0  or  180 
degrees,  while  a  circle  indicates  90 
deg.  Another  method,  also  using  a 
cro  as  an  indicating  device,  employs 
an  electronic  switch  to  produce  a 

•  Now  with  Tt'lfplioiu-  Lal>oratork->*, 
Murray  Hill.  N  .1. 


the  .screen,  so  that  the  phase  differ¬ 
ence  can  lie  scaled  off  directly. 

Other  cro  methods,  not  so  widely 
known  but  capable  of  greater  ac¬ 
curacy,  make  use  of  a  circular 
sweep  derived  from  one  of  the  two 
signals.  One  such  scheme,  devised 
by  K.  S.  Lion',  is  illustrated.  The 
circular  sweep,  ordinarily  of  very 
small  diameter,  is  expanded  momen¬ 
tarily  by  each  of  the  two  signals 
being  compared;  the  geometrical 
angle  between  the  two  spikes  thus 
produced  is  the  unknown  pha.se 
angle.  More  than  two  signals  can 
have  their  relative  phases  displayed 
simultaneously. 


ray  oscilloscope  fall  into  two  classi¬ 
fications:  null  nethods.  reiiuirir.g  a 
balancing  operation,  and  direct- 
reading  methods  that  produce  a 
direct  phase-angle  indication  on  a 
meter.  As  an  example  of  the  former, 
amplitude  and  pha.se  of  one  of  the 
two  signals  can  be  changed  until  it 
completely  cancels  the  other.  The 
reijuired  phase  shift  is  then  read 
from  a  calibrated  dial.  The  u.se  of 
ordinary  pha.se-shift  networks 
would  render  the  calibration  fre- 
ipiency-sensitive,  but  by  adding  a 
((uadrature  component  to  one  of  the 
signals  it  is  possible  to  obtain  the 
necessary  phase  shift  independently 
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FIG.  1— Direct  readinq  method!  oi  pha!e  mea!urement 


FIG.  2  Block  diaqiam  ol  direct  readinq  flip  llop  meter 
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Ultiasonic  Frequencies 

By  ERNEST  R.  KRETZMER* 

Labttrntory  of  Electronics 
\fn.Hsachusttts  Institute  of  Technology 
t'itmbntig*’,  Massachusetts 

IMiase  difTereiire  lu*tv\»*t*n  two  |i»*rio<li(‘  isi^iials  is  ronipared  in  a  (lip-flop  rirciiit.  The  average 
eiirreiit  is  read  direetl)  in  degrees  of  phase  on  a  ealil»rated  meter.  Possil»le  applieations 
include  nieasiireinent  of  pha.-e  shift  in  feedhack  amplifiers,  from  screen-grid  degeneration 
in  a  pentoile  stage,  and  in  simulated  antenna  arrays 


(»f  trequfiK'v,  over  a  finite  fre- 
queiK-y  raiiKe.'  Apart  from  the 
itu-onvenience  of  the  halanciii); 
operation,  this  null  method  has  the 
disadvantage  of  requiritijr  sinus¬ 
oidal  sivrnals. 

Two  praetieal  methods  that  jrive 
direct  meter  indications  of  the 
phase  difference  between  two  si>r- 
nals  .V  and  Y  are  illustrated  in  Fi>r. 
1.  The  signals  ( which  need  not  have 
sinusoidal  waveforms  or  ecjual 
maji-nitudes )  are  converted  to 
scpiare  waves  whose  edjres  coincide 
with  the  zero-axis  crossinjrs  of  the 
oritrinal  signals.  In  Fijr.  l.-X.  these 
two  s<|Uare  waves  are  fed  to  a  gate 
tube  that  produces  a  current  pro¬ 
portional  to  the  fractional  overlap 
of  the  positive  portions  of  the 
square  waves.  Similarly,  the  over¬ 
lap  between  the  positive  portions  of 
sipiare  wave  .r  and  the  negative  por¬ 


tions  of  -square  wave  (/,  or  vice 
versa,  can  be  measured  by  means  of 
a  diode  and  a  d-c  meter.  In  any 
ca.se,  the  meter  reading  is  propor¬ 
tional  to  the  magnitude  of  the  phase 
difference,  or  its  supplement,  and 
is  ambiguous  to  the  extent  that  one 
cannot  distinguish  between  the 
angles  «  and  360  —  w. 

The  ambiguity  of  the  overlap 
method  is  avoided  in  the  case  of  the 
flip-flop  method,  illustrated  in  Fig. 
IB.  Here,  the  two  square  waves 
-Y  and  F  are  used  to  form  pulse 
trains  X  and  F,  respectively.  Each 
.Y  pulse  triggers  a  flip-llo])  circuit 
into  the  flip  position,  for  a  time 
interval  T,  until  the  next  F  pulse 
arrives  and  triggers  the  circuit  into 
the  flop  position,  for  a  period  T.., 
and  so  on.  It  is  clear  that  the  angle 
by  which  signal  .Y  leads  signal  F  is 
directly  proportional  to  the  fraction 


T,  /  ( r,  •  T  K  and  hence  to  the 
average  current  through  the  .Y  side 
of  the  trigger  circuit.  Conversely, 
the  angle  by  which  F  leads  X  cor¬ 
responds  to  the  fraction  T, '(T,  t- 
T,)  and  hence  to  the  average  cur¬ 
rent  through  the  F  side  of  the  trig¬ 
ger  circuit.  The  remainder  of  this 
paper  will  Ite  devoted  to  this  flip- 
flop  method.  It  was  patented  in 
1945’,  and  other  workers  have  since 
experimented  with  this  as  well  as 


Oscilloqrami  showinq  a  method  oi  phase  measurement  employinq  a  circtUar  sweep  FIG.  3 — Cathode-coupled  clipper  circuits 
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FIG.  4 — Slmplilied  circuit  diaqram  oi  the  direct-reading  phase  meter 


with  the  overlap  method.*  ’ 

The  Flip-Flop  Method 

Fiirure  2  show.s  a  block  diagram 
of  an  instrument  employing  the  flip- 
flop  method  for  measuring  the 
phase  difference  between  two  peri¬ 
odic  voltages.  Two  identical  chan¬ 
nels,  X  and  Y,  handle  the  two  sig¬ 
nals,  X  and  1',  respectively.  The 
principal  operation  performed  in 
each  channel  is  the  limiting-ampli¬ 
fying  process  by  which  the  signals 
are  converted  into  square  waves. 
The  first  three  .stages  serve  this  pur- 
po.se.  The  second  stage  is,  in  addi¬ 
tion,  a  phase  inverter  that  makes  it 
possible  to  reverse  the  signal  polar¬ 
ity.  If  the  signal  has  evenly  spaced 
zero-axis  crossings,  such  a  reversal 
represents  a  phase  shift  of  180  de¬ 
grees.  The  square  wave  in  each 
channel  is  fed  to  a  pulse  former, 
which,  in  effect,  differentiates  the 
positive-going  edges.  The  resulting 
pips  are  fed  to  a  flip-flop  circuit.  A 
d-c  meter  measures  the  average 
current  through  either  side  of  the 
circuit,  allowing  the  meter  to  read 
either  the  angle  »  or  the  angle  360 
—  a.  This  switching  arrangement, 
together  with  the  phase-reversing 
switches,  jiermits  any  angle  to  be 
transposed  into  the  first  quadrant 
(0  to  90  deg),  .so  that  the  meter 
.scale  can  be  expanded  by  a  factor  of 
four  if  increased  meter  sensitivity 
is  desired. 

Although  the  block  diagram  of 
f'ig.  2  appears  straightforward, 
severe  problems  are  encountered  in 
the  design  of  an  instrument  com¬ 


bining  simplicity  with  accurate 
readings  that  are  independent  of 
input  amplitude  and  freiiuency  over 
wide  ranges. 

Square-Wave  Generation 

Tht  most  difficult  operation  is  the 
formation  of  .square  waves  from  the 
original  signals,  since  the  sciuare- 
wave  edges  must  coincide  exactly 
with  the  zero-axis  crossings,  re¬ 
gardless  of  signal  amplitude  and 
frequency.  Most  instruments  con¬ 
structed  in  the  past  have  made 
use  of  ca.scaded  pentode-diode  com¬ 
binations.  Such  extensive  amplifier- 
limiter  stages  are  neither  simple, 
nor  do  they  answer  the  require¬ 
ments  of  wide  fre(iuency  band 
and  large  amplitude  range  as  well 
as  might  be  expected.  A  circuit 
that  appears  better  suited  for  the 
pre.sent  application  is  the  cathode- 
coupled  clipper,”  the  basic  form 
of  which  is  shown  in  Fig.  3A. 
The  grid  of  the  right-hand  triode  is 
returned  to  a  fixed  positive  voltage, 
r,.  The  signal  is  applied  to  the 
grid  of  the  left-hand  triode  that  is 
also  returned  through  a  high  re¬ 
sistance  to  a  fixed  positive  voltage, 
F,.  P'or  small  input  signals,  the 
circuit  acts  as  a  linear  amplifier. 
However,  if  the  instantaneous  sig¬ 
nal  voltage  goes  below  a  certain 
value  (a  few  volts  below  F,),  the 
left-hand  triode  cuts  off,  and  above 
a  certain  value  (a  few  volts  above 
r,),  the  right-hand  triode  cuts  off. 
Thus,  both  the  positive  and  nega¬ 
tive  limiting  results  from  one  or  the 


other  tube’s  being  cut  off,  and  very 
good  limiting  .symmetry  can  there¬ 
fore  be  attained.  Like  a  cathode 
follower,  the  cathode-coupled  circuit 
has  high  input  impedance  and  can 
handle  a  large  range  of  input  volt¬ 
ages  without  drawing  grid  current. 

It  has  other  useful  advantages,  il¬ 
lustrated  in  Fig.  3B.  First,  by  insert¬ 
ing  the  resistor  in  the  plate  line 
of  the  input  triode,  one  obtains  a  • 

pha.se  inverter,  the  u.sefulne.ss  of 
which  was  pointed  out  in  the  dis¬ 
cussion  of  the  block  diagram  (Fig.  •  t 

2 ) .  The  limiting  action  at  the  plate 
of  the  input  triode  is  not  exactly 
the  same  as  at  the  plate  of  the  out¬ 
put  triode,  but  by  means  of  a  type 
IN34  germanium  crystal  diode  it 
can  be  made  very  nearly  the  same. 

.■V  .second  useful  modification  is  ob¬ 
tained  by  connecting  a  capacitor 
C,  as  shown.  This  addition  makes 
the  circuit  regenerative  without  de¬ 
stroying  its  controllability  and  re¬ 
sults  in  an  output  square  wave  with 
edges  of  short  ri.se  and  decay  times 
limited  only  by  stray  capacitance. 


Elementary  Circuit 

.A  simplified  circuit  diagram  of 
a  complete  phase  meter  in  Fig.  4 
shows  close  correspondence  to  the 
block  diagram.  Three  cascaded 
limiter-amplifier  stages  are  cathode- 
coupled  types,  the  first  stage  being 
in  the  basic  form,  the  second  modi¬ 
fied  to  provide  phase  reversal  if  de¬ 
sired,  and  the  third  stage  being  re¬ 
generative  .so  as  to  insure  very 
steep  .square-wave  edges.  The  fourth 
stage  in  each  channel  is  a  triode 
followed  by  an  r-c  differentiator. 

The  triode  has  a  high  load  resist¬ 
ance  but  a  low  plate  resistance,  so 
that  it  reacts  rapidly  only  to  the 
positive  going  .square-wave  edges — 
producing  large  negative  pulses  of 
().5-/(sec  duration  at  the  differentia¬ 
tor  output. 

The.se  pulses  mark  the  positive¬ 
going  zero-axis  crossings  of  the  1 

original  signal  (either  channel  A' 
or  channel  Y),  unless  the  pha.se-re- 
versing  switch  is  in  the  180-deg 
position — in  which  ca.se  the  pul.ses 
mark  the  negative  crossings.  The 
fiip-llop  circuit,  triggered  alter¬ 
nately  by  pul.ses  from  channels  A' 
and  y,  is  an  Eccles-Jordan  type. 

The  average  current  through  either 
half  of  the  circuit  is  measured  in 
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FIG.  S  Circuit  oi  a  commercial  model  ol  the  direct-reading  phase  meter 


th»*  catho<le-t()-tfrounti  lead;  al- 
thouKh  two  separate  meters  are 
shown  for  the  sake  of  simplicity 
there  is  actually  only  one  that  can 
be  switched  into  either  side.  A  re- 
cordinp  instrument  may  be  con- 
tiected  in  .series  with  the  meter  if 
the  phase  antrle  is  to  be  recorded 
continuously. 

The  complete  circuit  diagram  of  a 
commercial  pha.sc  meter  is  shown  in 
Fifr.  5.  The  meter-.scale  switch  pro¬ 
vides  four  different  full-scale 
ranKcs  in  addition  to  the  test  posi¬ 
tion  in  which  the  full-.scale  adjust¬ 
ment  is  made.  An  electrical  zero 
adjustment  is  not  reipiired.  since 
zero  phase  an>rle  means  no  conduc¬ 
tion  throuirh  the  triode  containini; 
the  meter.  There  is  a  small  region 
of  uncertainty  in  the  immediate 
vicinity  of  0  dejrree,  because  the  two 
pulses  coincide  and  confuse  the 
trijrjrer  circuit.  ChanRiiiK  the  posi¬ 
tion  of  either  phase-reversing 
switch  remedies  this  condition. 

Practical  Performance 

The  performance  of  the  com¬ 
mercial  instrument  is  substantially 
independent  of  sipmal  amplitude  and 
freciuency  over  wide  ranges.  With 
amplitudes  between  1  an<l  170  peak 


volts  and  frequency  between  20  cps 
and  100  kc,  the  error  would  not  ex¬ 
ceed  3.5  degrees  if  the  meter  were 
perfectly  linear.  Since  the  meter  is 
accurate  only  within  1  percent  of 
full  .scale,  the  total  maximum  error 
is  3.5  degrees  plus  1  percent  of  full 
scale.  The  instrument  functions 
even  with  input  amplitudes  down  to 
0.1  or  0.2  volt,  and  frequency  as 
low  as  3  to  5  cps.  Decreasing  the 
amplitudes  generally  reduces  the 
stability  rather  than  the  accuracy 
while  decreasing  the  frequency  does 
cau.se  a  gradual  reduction  in  accu¬ 
racy.  At  10  cps,  the  maxium  error 
is  6  degrees  plus  1  percent  of  full 
.scale.  A  similar  gradual  decrease  in 
accuracy  occurs  at  the  high-fre- 
•luency  end,  beginning  at  20  kc,  only 
if  the  two  phase-reversing  switches 
are  in  opposite  positions,  in  which 
case  the  maximum  error  reaches  6 
degrees  plus  1  percent  of  full  .scale 
at  40  kc.  In  normal  operation,  the 
switches  are  in  identical  positions 
and  the  accuracy  does  not  change 
appreciably  with  increasing  fre- 
(piency  up  to  more  than  100  kc. 

Since  tfie  flip-ffop  method  meas¬ 
ures  the  pha.se  difference  as  the 
fractional  time  between  zero-axis 
crossings,  the  measurement  has  a 


definite  meaning,  regardless  of  the 
signal  waveform.  Exceptions  may 
occur  in  extreme  cases  of  distortion 
in  which  the  signal  cros.ses  the  zero 
axis  more  than  twice  during  one 
period,  but  such  cases  are  rare  and 
unimportant. 

Asymmcfrical  Signals 

The  zero  axis,  as  a  result  of  a-c 
coupling  in  the  limiter-amplifier 
stages,  is  the  average  of  the  a-c 
component  of  the  signal.  Conse- 
(juently,  if  a  sinusoidal  signal  has 
either  its  positive  peaks  or  its  nega¬ 
tive  peaks  limited,  the  resulting 
signal  is  not  only  a.symmetrical 
but  its  zero-axis  crossings  are  no 
longer  evenly  spaced  because  the 
zero  axis  has  been  shifted.  In  such 
a  ca.se,  changing  the  position  of 
either  phase-reversing  switch  will 
not  alter  the  reading  by  180  de¬ 
grees,  inasmuch  as  opposite  zero- 
axis  crossings  are  not  180  degrees 
apart.  The  phase  meter  affords  a 
means  of  detecting  such  asymmetry 
with  greater  sensitivity  than  a 
cathode-ray  oscilloscope.  For  ex¬ 
ample,  it  is  a  simple  matter  to  a.s- 
certain  that  the  positive  and  nega¬ 
tive  half-periods  of  the  .square 
waves  produced  by  some  commercial 


ELECTRONICS  — October,  1949 


117 


FIG.  6— Phase  shill  of  an  amplifier  for  various  deqrees  of  FIG.  7 — Phase  shift  in  a  pentode  staqe  with  various  deqrees  of 
inverse  feedback  over  a  wide  band  of  frequencies  screen  bypossinq  when  screen  resistor  is  240.000  ohms 


.•j()uare-\vavc  generator.-*  are  gener¬ 
ally  unequal.  The  phase  meter  t-an 
readily  be  used  to  determine  the 
duty  factor  of  a  train  of  pulses  as 
well  as  the  time  delay  between  two 
pulse  trains,  provided  that  the 
repetition  rate  is  not  too  high  and 
the  pulses  are  not  too  short. 

R-F  Phase  Measurements 

All  methods  of  audio-frequency 
phase  measurement  can  be  used  to 
measure  the  iiha.se  difference  be¬ 
tween  radio-frequency  signals,  as  in 
the  testing  of  broadcast  antennas, 
by  taking  advantage  of  the  hetero¬ 
dyne  principle.  If  both  signals  are 
heterodyned  into  the  audio  fre¬ 
quency  band  by  means  of  a  common 
heat  o.scillator,  their  phase  differ¬ 
ence  will  be  preserved.  The  re<iuired 
converter  stage  could  be  added  to 
each  of  the  two  channels  with  rela¬ 
tively  little  complication.  A  pre¬ 
ferable  solution  may  lie  to  precede 
the  pha.se  meter  with  a  separate 
unit  containing  heterodyne  stages 
and  amplifiers.  Both  audio  and  r-f 
Iihase  measui'ements  can  then  be 
made  at  low  (  millivolt)  input  levels. 

Applying  the  Phase  Meter 

typical  problem  in  which  the 
direct-reading  phase  meter  finds  a 
useful  aiiplication  is  that  of  phase 
shift  in  feedback  amplifiers.  Figure 
f>  shows  plots  of  phase  shift  versus 
fretpiency  (  from  10  cps  to  100  kc) 
obtained  in  approximately  ten 
minutes  by  means  of  the  phase 
meter  de.scribed.  The  three  curves 
are  for  various  degrees  of  feedback, 
i-anging  from  zero  to  critical  feed¬ 
back.  The  amplifier  tested  contains 


FIG.  8  PhaM  shill  versus  frequency  ior 
an  electroacouslical  system  used  in  lest- 
inq  loudspeakers 


two  triode  stages  and  a  trans¬ 
former,  resonance  in  the  trans¬ 
former  being  responsible  for  the 
peculiar  phase  variation  at  30  kc 

•Another  example  is  the  measure¬ 
ment  of  pha.se  shift  resulting  from 
screen-grid  degeneration  in  a  single 
pentode  stage.  .Accurate  computa¬ 
tion  of  this  phase  shift,  even  with  a 
good  knowledge  of  the  tube  charac¬ 
teristics,  is  not  a  simple  matter,  al¬ 
though  the  phase  meter  affords  an 
easy  way  of  measuring  it.  The 
phase  shift  plotted  versus  fre- 
(luency,  for  various  degrees  of 
.screen-grid  bypassing,  is  shown  in 
Fig.  7.  Both  the  magnitude  and 
phase  angle  of  the  gain  can  also  be 
plotted  on  polar  coordinates. 

-A  most  interesting  and  important 
application  of  the  direct-reading 
phase  meter  occurs  in  acoustics. 
•Arrays  of  phased  loudspeakers, 
used  to  simulate  directive  antenna 
arrays,  contain  hundreds  of  small 


speakers  whose  phase  characteris¬ 
tic  must  be  within  certain  toler¬ 
ances  over  a  wide  band  of  audio 
fre(|uencies.  The  test  setup  for 
these  loudspeakers  is  shown  in  Fig. 
8,  together  with  a  jilot  of  phase  shift 
versus  fretiuency.  It  contains  the 
speaker,  an  anechoic  chamber,  a  dy¬ 
namic  microphone,  and  two  trans¬ 
formers  whose  resonances  are 
evident  in  the  plot.  A  linearly 
increasing  component  of  phase  shift 
results  from  the  chamber  whose 
length,  expressed  in  wavelengths, 
is  directly  proportional  to  fre- 
tiuency.  Practice  has  shown  that, 
by  cro  methods,  only  3  to  5  speakers 
can  be  tested  in  one  day,  while  up 
to  60  can  be  tested  per  day  by  means 
of  a  direct-reading  phase  meter. 
Some  applications  retpiire  the  test¬ 
ing  of  hundreds  of  speakers,  so 
that,  several  months’  work  is  re¬ 
duced  to  a  week’s  work. 
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jher  voltage  application 
when  used  with  infegral 
metal  clad  plug 


.  .  .  the  new  molded  connector  socket  which, 
when  used  with  integral  metal  saddle  lami¬ 
nated  plug  .  .  .  the  shell  and  integral  spring 
pravide  connector  plug  for  shielded  grounded 
circuit.  Higher  voltage  capacity  provided  is 
attributed  to  the  feature,  the  molded  insulator 
developed  by  Cinch  Engineering.  Molded 
plug  reinforced  with  metal  shell  with  extruded 
neck,  providing  shoulder  for  soldering  shield¬ 
ing  braid;  inside  shell  bakelite  insulator.  Three 
prong  laminated  plug  shown;  available  in 
maximum  of  four,  polarized. 

Write  for  samples  and  further  details. 


AVAILABLE  AT  LEADING  ELECTRONIC  JOBBERS 


CINCH  MANUFACTURING  CORPORATION 


1026  South  Homan  Avonuo 
CHICAGO  24,  ILLINOIS 


Subsidiary  of  Unitod-Corr  Fostonor  Corporation,  Combridgo  42,  Mass. 


Receiver  Noise  Nomograph 


()\t*r-all  noise  fifjure  of  radio  or  radar  rereiver  is  ((uirklN  found  when  noise 
fa«-tors  of  first  two  sections  and  ‘'adi  or  loss  of  first  se»‘tion  are  kiirown 


IN  THK  DESIGN  (if  radio  and  radar 
receivers,  it  is  often  advanta- 
Keous  to  determine  quickly  the 
feasibility  of  usinK  components  at 
hand.  The  followinK  nomoRraph 
was  developed  for  this  purpose,  and 
is  based  on  two  well-known  formu- 
la.s''° 


AT  ,u.)  =  at.  +  -  ‘ 


where  SF,..z,  is  noise  factor  i  in 
power)  of  overall  receiver,  \F,  is 
noise  factor  of  first  network,  XF, 
is  noise  factor  of  second  network. 
XF„,,  is  noise  factor  of  mixer,  H', 
is  Kain  (or  loss)  of  first  network, 
L  is  loss  of  mixer  and  /  is  noise 
temperature  (ratio)  of  mixer. 

The  nomojrraph  can  tie  used  with 
either  a  mixer  followed  by  an  i-f 
amplifier  as  the  .second  network  or 


By  CHESTER  W.  YOUNG 

hUctronio  Knyimirtinj  Ittsii/mr 

Conxolidated  Vwlftr  Atrvrajt  ('urp 
(Son  lHeg**,  ^ 

with  an  r-f  amplifier  followed  by  a 
mixer-i-f  amplifier  combination 
whose  overall  noise  factor  can  be 
worked  prior  to  addinir  the  r-f 
amplifier.  Scale  A  is  used  if  the  first 
network  has  a  jrain  (or  loss)  less 
than  one  and  Scale  B  is  used  if  it 
has  a  jfain  jfi'eater  than  one. 

How  to  Use  Nomograph 

Place  a  straightedKe  on  desired 
values  on  A  and  B  scales  to  locate 
turning  point  on  AB  .scale.  I’sing 
this  turning  point  and  value  on  A 
.scale  (or  B  .scale),  read  final  value 
on  adjacent  A  .scale  (or  B  Scale;  use 
.\  .scales  together  or  B  scales  to¬ 
gether).  The  1.  and  t  scales  are 
u.sed  to  determine  noi.se  factor  of 
the  mixer. 

Kxample;  If  required  range  for 


.system  with  a  given  transmitted 
power  reiiuires  over-all  noise  figure 
to  be  db  (noise  factor  of 

23.2 1,  what  is  minimum  noise  tig.ire 
which  crystal  mixer  can  have  if  it 
has  a  loss  of  13  db.  and  can  this  be 
used  with  an  existing  3-db  i-f 
amplifier? 

Starting  on  left  side  of  nomo- 
gra|ih,  align  straighttalge  with 
noise  temperature  of  1.0  and  mixer 
loss  of  20,  and  read  XF  as  20. 
I'sing  this  and  overall  .V/’’,,,,.,,, 
value  of  23.2,  find  turning  point  on 
.AB.  Using  turning  point  and  13-db 
(mixer  gain  of  0.0.5)  loss  point  on 
slant  .A  .scale,  read  0.G.5  db  for  XF, 
on  vertical  A  scale,  as  maximum 
permissible  noise  figure. 


4ae  taB 
-  (MIXES -a]  - 

R-F-B/  '"^RECEIV 
PWRjdb  PWRlOb 


NPjd  P  fiMP) 


NPo(MIXER-l-F 

comb) 

PWR^t.Oab 


-3  0  CL  ^ 


\  # 


SCALE  a  ^  (l-F  AMPLIFie'^ 
SCALE  B  [rT|-|  mixer  I-f  1 
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On  Land, 

Sea,  and  Air 


Mallory  Vibrators 
Are  Relied  Upon  For 
Complete  Dependability 

\\hat«‘\)‘r  \our  viltrator  apiilicatitiii.  the  are  tliat 
a  stamlaril  Mall«ir\  \  il»rat<>r  already  is  jierforniin"  a 
similar  jolt.  I  hi'  illiistralictiis  oii  this  pa^e  are  oidy  a  lew 
ol  mail)  evamples  where  Mallory  \  ihralors  are  •liviii}' 
de|ieii<iahle  ser\  iee. 

Mallory  enfiiiieerin}:  skill,  loiif:  experienee,  and  eom- 
[ilete  adheremi*  to  ipiality  ideals  mean  that  Mallory 
\  ihrators  will  <;ive  yon  lon<:er  life  and  less  trouble. 


More  Mallorv  \  ihrators  are  used  in  original  eipiipment 
than  all  other  makes  eomhined.  \\  hy  take  a  eham  e  tin 
anylhiii'r  If"  than  this  stamlaril  ol  l•xl•ellenee? 

St-mi  amplvU'  tt'chniatl  details  i)j  yoitr 
prohUm.  Midlorv  u  ill  supply  the  aiisnrr. 


Vibrators  and  Vibrapack*  Power  Supplies 


P.  R.  MALLORY  &  CO.,  Inc.,  INDIANAPOLIS  6,  INDIANA 


SERVING  INDUSTRY  WITH 

Capacitors  Rectifiers 

Contacts  Switches 

Controls  Vibrotors 

Power  Supplies 
Resistance  Welding  Materials 

I  '  fnl  il/f 
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also  helps  reduce  halation  from  the 
phosphor.  In  clear-glass  tubes, 
light  from  bright  picture  areas  of 
the  phosphor  that  strikes  the  e.\- 
terior  tube  face  surface  at  angles 
greater  than  48  degrees  is  com¬ 
pletely  rertected  over  into  the  dark 
picture  areas,  reducing  its  apparent 
blackness.  Teleglas  attenuates  this 
light  both  before  and  after  retlec- 
tion  from  the  front  surface  so  that 
the  dark  picture  areas  seem  blacker. 


TUBES  AT  WORK 


INDUSTRIAL  CONTROL 


Edited  by  VIN  ZELUFF 


Built-in  Picture  Tube  Filter . 

Leak  Detector  Tests  Welded  Tanks. 

Edsac  . 

Microwave  TV  Remote . 

A  Voltage-Controlled  Multivibrator 

Two-Way  Radio  in  Industry . 

Oxide-Coated  Cathodes  . 

Twin  Oscillator . 


•  TiiIm*  Filler 

\Vki.I)KI)  KIKI.  T.yNKS  for  use  in 
line.  It  is  being  used  in  12  and  Hi-  large  tiansportation  trucks  have 
inch  metal  tubes.  Its  use  in  all-  cai)acities  ranging  from  8.5  to  1.50 
glass  tubes  would  be  predicated  gallons.  To  make  certain  there  are 
upon  agreement  between  ail  of  the  no  possible  places  ftn-  gasoline  to 
picture  tube  manufacturers. 

Under  normal  conditions,  clear- 
glass  picture  tubes  have  a  contrast 
ratio  of  about  35  to  1  oniy  when 
operated  in  an  otherwise  dark  room. 

Use  of  external  room  light  fall’Og 
on  the  tube  face  then  causes  the 
dark  picture  areas  to  appear  lighter 
in  tone  or  grey.  To  minimize  this 
condition,  many  televiewers  have 
installed  the  commercially  available 
filters.  These  attenuate  the  external 
light,  which  has  to  pass  twice 
through  the  filter;  and  although 
they  attenuate  light  from  the  phos¬ 
phor  as  well,  this  passes  only  once 
through  the  filter,  and  the  contrast 
ratio  between  the  two  is  increased. 

The  new  glass  operates  in  the 
same  manner  to  reduce  the  effect 
of  ambient  light,  and  in  addition  it 


.■\  co.NTRAsT  K.XTio  of  apitroximatel.v 
35  to  1.  highlight  to  darkest  shade, 
is  provided  for  picture  tubes  by  a 
new  glass  called  Teleglas  when  used 
as  the  tube  face. 

Developed  primarily  as  the  tube 
face  for  metal-coned  tubes,  the  glass 
is  practically  colorless.  Certain 
metallic  oxides  are  added  to  the 
glass  in  manufacture  to  jn-oduce 
uniform  attenuation  throughout  the 
visible  light  range.  The  coefficient 
of  expansion  of  the  treated  glass  is 
the  same  as  that  of  clear  glass  suit¬ 
able  for  sealing  to  the  metal  of 
metal-glass  picture  tubes.  Light 
transmission  of  the  treated  glass  is 
about  65  to  70  percent.  Clear  glass 
is  about  90  |)ercent. 

Teleglas  was  developed  in  the 
Creighton  Research  Laboratories  of 
the  Pittsburgh  Plate  (Hass  Com¬ 
pany  and  tubes  containing  face 
plates  of  the  material  are  featured 
in  the  Zenith  television  receiver 


Piitol'thaped  pickup  ii  paiied  alonq  a 
welded  team  in  a  iuel  tank.  Gat  leaking 
through  weld  it  indicated  eitually  on  the 
General  Electric  leak  detector  on  trolley 
hook  and  audibly  to  intpector  via  head¬ 
phone  t 


seep  out.  ail  welds  are  checked  by  a 
portable  leak  detector  before  the  fin¬ 
ished  tanks  pass  from  the  as.sembly 
line  at  Lintern  Corp..  Berea.  Ohio. 

Six  welders  itnd  one  inspector 
armed  with  the  leak  detector  can 
turn  out  about  18  tanks  in  the  aver¬ 
age  day.  Fabrication  is  in  six 
stages.  The  tanks  are  placed  on 
iron  rails  rather  than  positioners  so 
that  they  can  be  pushed  from  one 
welding  booth  to  another  as  they 
move  along  the  assembly  line. 

The  top  plates  of  the  tanks  are 
made  of  mild  steel  deck  plate;  the 
liottoins  and  ends  are  12-gage  sheet 
steel.  First  the  inner  baffles  and 


Picture  lube  at  leit  hai  clear  glais  lace  that,  although  It  tranemili  90  percent  oi  light 
tiom  phosphor,  has  low  contrast  ratio  because  ol  room  lighting  and  rellection  oi  light 
from  phosphor  from  Iront  surface  into  dark  areas.  Tube  at  right  has  Teleglas  lace  that 
transmits  about  65  percent  ol  light  but  shows  contrast  ratio  of  35  to  1 
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DIP  SOLDERING 


Container — Tlif  Solder  I’ot  >hoiild  1>e 
made  of  tine  uraiiied  non-jiorotis  ca>t 
iron  or  steel;  free  from  defects. 

Size — Tlie  si/e  of  the  sidder  pot  is  deter¬ 
mined  hy  the  overall  size  of  the  articles 
to  he  tinned  and  the  depth  to  which  they 
■ire  to  be  snhnicrccd. 

The  introduction  of  a  larize  mass  of  cold 
metal  into  a  solder  pot  c.mses  a  decided 
drop  in  the  solder  hath  temperature  and 
ihouRht  should  he  Risen  to  the  size  of 
the  pot  so  that  an  adepnate  reserve  of 
heat  will  be  maintained 
I'.xcessive  chillinR  due  to  the  addition  of 
masses  of  solder  may  he  avoided  hy  con 
tinuously  feediiiR  srdder  wire  into  the 
pot  or  by  freipient  addition  of  small 
lumps  of  solder. 

Temperature — The  temiier.itnre  of  the 
'older  hath  will  fall  as  each  artiele  is 
dipped  into  the  solder  so  that  it  is  neees- 
'ary  to  keep  the  solder  hath  well  above 
the  liipiefaction  point  of  the  alloy  beinir 
used.  Generally  from  l.sl)°  1'.  to  300*  F. 
above  the  liipiefaction  point  of  the  sol¬ 
der,  before  the  immersion  of  the  artiele. 
is  satisfactory.  I'or  '0e,}i  tin  .'0%  lead 
'Older  this  would  he  from  .'o4°  F.  to 
714°  F. 

Too  liiRh  temperatures  will  he  ineOicient 
due  to  excessive  and  rapid  forminR  of 
oxide'  over  the  solder  bath. 

Contamination — Solder  hath'  will  Rradu- 
ally  become  contaminated  due  to  the 
atVmity  between  tin  and  copper,  result- 
niR  in  the  formation  of  slndRe  at  the 
bottom  of  the  pot  and  the  Rradiial  di- 
minishiuR  of  the  tin  content.  Freipient 
stirrinRS  will  help  to  keep  the  alloy 
normal  and  as  the  solder  hath  becomes 
increasiiiRly  contatninafed,  the  entire 
mixture  should  be  chaiiRed. 

.\ddinR  new  solder  to  a  badlv  contami¬ 
nated  solder  bath  is  false  economv  and 
the  use  of  tloor  sweepinRs  should  never 
he  considered  as  they  freiptently  contain 
metal  filiiiRs.  I'se  the  correct  flux,  this 
will  enable  you  to  do  a  quicker,  easier 
tinninR  job.  F.liminate  all  doubts  about 
the  quality  of  your  solder  by  purchasinR 
virgin  metal  solder  from  a  reliable  manu¬ 
facturer. 

If  you  are  in  doubt  about  the  corrosice 
qualities  of  the  flux  you  are  now  usinR. 
send  a  sample  assemblv''or  soldered 
parts  to  the  Kester  Solder  Gompanv. 
420  f  Wright  wood  .\  venue.  Ghicago  .’<• 
Illinois,  and  an  accelerated  humiditv 
test  as  outlined  in  .\rniy-N’avy  -Xero- 
nautical  Specifications  will  he  made  and 
you  will  he  informed  of  the  results  The 
lest  itself  requires  72  hours,  and  since 
facilities  are  naturally  limited,  please 
allow  plentv  of  time  for  your  tests  to 
he  made.  Of  course,  there  is  no  charge 
“Soldering  Tips"  will  he  pleased  to 
.lU'Wcr  all  inquiries  pertaining  to  solder, 
scdderiiiR  fluxes,  and  soldering  technique 
Merely  address  "Soldering  Tips,"  Kester 
SoldiT  to,  4204  Wriphtwood  .\ve..  Ghi- 

cago  .10.  111. 

NOW  AVAILABLE  ...  The  New  Manual 
— "SOLDER  and  Soldering  Technique"! 

Send  for  thi'  roiiqdcle  analv'is  of  the 
propcriic'  Ilf  'lift  'older  allov'  and  sol 
dering  Miim  '  .  .i  ci nnprehi  ii'ix e  refer 

nice  hook  lli.il  lull  will  want  to  iilaiii 
It  '  \iiiii'  lor  the  .I'king  .  .  .  reqiii't  it 

N(  )\\  ' 

.XDVFKTISFMFX'I' 


Kester  “Resin-five”  Core  Solder  is 
more  active,  more  eiiicient,  and 
faster  than  any  rosin  flux  — yet  is 
absolutely  non-corrosive  and  non- 
conductive.  The  finest  flux-core  sol¬ 
der  made  lor  all  television  and 
radio  work.  Available  in  diameters 
as  small  as  .010". . .  S  different  core 
openings  for  each  diameter  ...  all 
practical  alloys. 


The  TV  tuner  pictured  above,  manu¬ 
factured  by  Standard  Coil  Products 
Company,  contains  210  soldered 
connectioiu.  all  made  with  Kester 
"Resin-Five"  Core  Solder. 

Call  in  a  Kester  Technical  Engi¬ 
neer  today  and  have  him  show  you 
how  "Resin-Five"  Core  Solder  in  the 
proper  size  and  alloy  will  increase 
your  soldering  efficiency. 


FREE-TECHNICAl  MANUAL 

Send  for  Kester's  new  manual.  "SOLDER 
and  Soldering  Technique"—  a  complete 
analysis  of  the  application  and  proper¬ 
ties  of  soft  solder  alloys  and  soldering 
fluxes. 


KESTER  SOLDER  COMPANY 

4204  Wrightwood  Avenue,  Chicago  39,  Illinois 

Foctoriet  also  ot  Ntwork,  New  Jersey  •  Drontford,  Conodo 
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braces  and  the  bottom  sections  are 
tacked  together,  the  side  panels 
are  then  tacked  on,  and  final  weld¬ 
ments  are  made  after  all  the  parts 
are  assembled.  Si.xty  feet  of  weld¬ 
ing  electrode  goes  into  each  tank. 

An  inspector  checks  all  welded 
seams  in  finished  tanks  with  the 
Type  H  leak  detector.  This  elec¬ 
tronic  instrument  can  detect  leaks 
small  enough  to  release  only  one 
ounce  of  gas  per  100  years.  I’revi- 
ous  leak-testing  methods  uncovered 
only  the  large  leaks. 

Fxlsur 

Capabi.k  of  working  out  15,000  op¬ 
erations  in  one  minute,  Kdsac  is  the 
Electronic  Delay  Storage  Auto¬ 
matic  Calculator  installed  at  the 
Mathematical  Laboratory,  Cam¬ 
bridge  University,  England. 

Problems  are  coded  on  ticker  tape 
and  fed  into  the  brain  which  stores 
them  and  shows  their  pre.sence  on  a 
cathode-ray  tube.  The  instrument 


can  store  512  numbers  of  ten  figures 
each.  The  intricate  operations  are 
carried  out  by  3,500  tubes  mounted 
on  120  panels  in  twelve  racks. 

Maintenance  requirements  are  al¬ 
most  negligible  and  are  met  by  one 
man  working  part  time.  Power  con¬ 
sumption  is  about  10,000  watts. 

Circuits  are  provided  that  check 
the  answers  obtained.  The  machine 
takes  only  0.0(t5  second  to  multiply 
two  ten-figure  numbers  but  it  can 
be  fooled.  When  set  to  multiply  a 
.series  of  numbers  by  zero  it  con¬ 
tinues  to  try  until  it  is  turned  off 
or  a  tube  ceases  to  function. 


M 

In  BRINGINC  a  special  broadcast 
from  Winchester,  Va.  to  Washing¬ 
ton,  the  WMAL-TV  engineering  de¬ 
partment  employed  its  own  micro- 
wave  relay  facilities  to  cover  a 
course  of  approximately  74  miles. 
Two  problems  were  encountered 


View  ol  2.000  me  four-loot  reflector  mounted 
on  a  scaffold  below  the  cabin  of  the  fire 
tower 


in  .setting  up  the  relay.  First,  line- 
of-sight  does  not  exist  between 
these  two  points,  and  second,  the 
distance  involved  is  considerably 
greater  than  can  normally  be  span¬ 
ned  by  it  single  microwave  link. 

A  convenient  intermediate  relay 
point  was  establisheil  iitop  Signal 
•Mountain  iilong  the  Blue  Kidge  near 
Linden.  This  point  is  17  miles  line- 
of-sight  from  the  point  of  itrogram 
origiiiiition  iti  Winchester,  and  is  57 
miles  line-of-sight  to  the  WMAL- 
TV  tninsmitter  tower  in  Washing¬ 
ton.  .A  conventional  KlO-milliwatt 
7,()00-mc  relay  was  used  for  the  first 
leg  of  the  circuit,  and  a  50-watt 
2,000-mc  relay  was  used  over  the 
57-mile  course. 

The  transmitting  and  receiving 
etpiipment  proper  was  housed  in 
the  cabin  atop  the  fire  tower,  while 
the  antennas  were  mounted  on  a 
specially  constructed  scaffold  ap¬ 
proximately  20  feet  below.  A  six- 
foot  dish  was  on  the  receiving  cir¬ 
cuit  from  Winchester,  while  a  four- 
foot  reflector  was  used  on  the  trans¬ 
mitting  circuit  to  Washington. 
Power  was  provided  by  a  gasoline- 
driven  motor-generator  set. 

The  receiving  point  in  Washing¬ 
ton  is  shown  in  one  of  the  illustra¬ 
tions.  .An  eight-foot  parabolic  re¬ 
flector  is  mounted  on  a  platform  at 
the  225-foot  level  of  the  W.MAL-TV 
tower  at  .American  Universit,\ 
campus.  The  antenna  and  reflector 
assembly  is  oriented  from  the 
ground  by  a  station-constructed 

(Continued  on  p  t40| 


Convenience  in  replacinq  tube*  is  provided  in  the  Edsac  by  its  designers  M.  V.  Wilkes 
and  W.  Renwick 


Timing  monitor  or  counter  tube,  memory  tube  and  sequence  control  lube  are  cathode-ray 
tubes  in  the  Edsac 
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THESE 
CURVES 
TELL  A 
STRAIGHT 
STORY... 


. .  .the  story  of  PERMERON-t-^ 
l-T-E's  new  magnetic  core  material 


'rill*  cniAfs  on  this  ixTlonnanco  <-h:irt  sliow  tli<“  static  and  dynainic 
(KHH)  cycle)  ina^rnctization  cliaractcristics  of  I’cnncron  I-'I'-I”' 
new  (l•■vclo|)nlcnt  in  niattnctii'  alloys. 

I'Aaininc  the  dynainic  curve  particnlaily.  to  see  how  I’crnieron  acts 
under  tyjiical  o|H‘ratin(j  contlitions.  Note  how  macnetic  saturation  is 
achieved  with  only  the  sliuhtest  change  in  inauneti/.inc  current 
how  the  kias-s  of  the  saturation  cui've  are  coii'i'teiitly  sharp  even 
at  hi):lM‘r  freipiencies 

These  characteri'tics  of  I’eriueron  o|M'n  up  entirely  new  possibili¬ 
ties  in  the  ilesign  ami  manufacture  of  core  ami  coil  assemblies.  For 
instance,  they  maki-  it  jiossible  to  build  smaller  mat:netic  amplifier^  of 
extreme  reliability. 

.\nd  all  I’ermeron  cores  have  identical  maifiietization  character¬ 
istics.  With  I’ermeron,  you  can  jiredict  performance'  accurately  ami 
jMisitively ! 

I'erimTon  cores  are  available  now  in  widths  of  20  mm.  and  .‘-lO  mm., 
in  any  six'cified  insitle  and  outside  diameters.  The  cores  art'  delivt'rt'd 
hi'at-tri'ated  and  insiilatt'd,  in  housiiiKs  s|M'cially  th'sicneil  to  prott'ct 
th('  ma)!m'ti('  mati'i'ial  against  di'formation. 

For  rompit'le  inforniulioii  on  IN'riiieron.  write  Keclifier  Divi¬ 
sion,  I -T- Fi,  »»r  ask  ytnir  h»eal  l-'I'-F,  I{<'|ir4's<'nlalive. 


Permeron  .  .  .  onofher  new  product 
of  t’T-E — whoro  bottor  dmugns  and 
bottof  oquipmont  ore  developed  first. 


ERMCROIV 


A  product  of  Roctiflor  Division,  l-T-E  CIRCUIT  BREAKER  COMPANY, 
19th  L  Homilton  Stroots,  Philodolphia  30,  Po. 
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Tropospheric  Measurements 

BV  I’KTKR  HaRBURY 
Cruft  Laboratory,  Harvard  University 
Cambruiyt,  Massachusetts 


Theoretical  stldies  indicate  that 
vertical  incidence  transmissions 
near  100  me  are  likely  to  produce 
measurable  reflections  from  air 
mass  boundaries  in  the  tropo¬ 
sphere.  It  is  e.xpeeted  that  data 
obtained  from  these  transmissions 
will  yield  valuable  information  re¬ 
garding  meteorological  phenomena. 
In  addition,  if  is  expected  that  the 
use  of  a  sharp  beam  will  yield  new 
information  legarding  meteoric 
ionization  at  higher  elevations. 

The  antenna  and  recording  sys¬ 
tem  de.scribed  herein  are  i)art  of  a 
tropospheric  re.search  project  car¬ 
ried  on  at  the  Harvard  University 
Field  Station  in  Concord,  Mas.sa- 
chusetts,  under  the  auspices  of  the 


Armed  Forces.  It  is  a  continuation 
and  extension  of  work  done  at  mi¬ 
crowave  frequencies  by  A.  W. 
F'riend  at  Harvard  I’niversity. 

The  Aiiteinid  Sustein 

The  antenna  system  consists  of 
a  driven  dipole  with  a  disc-type 
parasitic  reflector  spaced  /,/4  and 
the  entire  assembly  placed  at  the 
focus  of  a  large  parabolic  reflector. 
The  reflector  recently  completed  is 
shown  in  the  accompanying  photo¬ 
graph. 

In  order  to  minimize  back  radia¬ 
tion,  as  well  as  side  lobes  caused  by 
currents  flowing  along  the  vertical 
stay  wires,  a  series  of  wires  is  sol¬ 
dered  to  the  vertical  stays  a  (piar- 


FIG.  1 — E-Plane  field  pattern  using  dipole 
and  disc  rellector  in  a  scale  model  parallel- 
wire  paraboloid  at  a  frequency  of  1.32S 
me.  The  H  plane  pattern  is  similar  except 
tor  slightly  larger  minor  iobes 

ter-wavelength  dowit  from  the  sur¬ 
face  of  the  |>arabolit.  A  high 
impedance  is  accordingly  presented 
to  currents  tending  to  flow  along 
these  vertical  stays. 

Maximum  gain  and  minimum  side 
lobes  are  obtained  for  a  focal  length 
of  O.flO  to  0.:i5  I)  (deiiending  upon 
the  type  of  radiating  element  used). 
.-\  disc  type  of  reflector  was  se¬ 
lected  its  a  result  of  field  pattern 
measurements  of  various  scale- 
models. 

The  E-plane  field  pattern  shown 
in  Fig.  1  is  for  a  .scale-model  radi- 


The  parabolic  rellector  shown  is  62  feet  in  diameter  and  13  feet  deep.  It  has  a  power  gain  of  24  db  oxer  an  isotropic  radiator. 
Beam  widths  between  half  power  points  are  12  and  11  degrees  lor  the  E  and  H  planes  respectirely 
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Laboratory  Instruments  for  TELEVISION 


FM  SIGNAL  GENERATOR 
Type  202 -B 

The  Type  202-B  FM  Signal  Generator  is  specifically 
designed  to  meet  the  exacting  requirements  of 
television  ond  FM  engineers  working  in  the  fre¬ 
quency  range  of  54  megacycles  to  216  megocycles. 
Following  are  some  of  the  outstanding  features  of 
this  versotile  instrument; 

RF  RANGES:  S4-I0S.  IOR-216  me.  0.5%  accuracy. 
Also  covors  0.4  me.  to  2S  me.  with  occossory  203-B 
Univortor. 

VERNIER  DIAL:  24:1  goor  rotio  withmoinfro«|woncydiol. 
FREQUENCY  DEVIATION  RANGES:  0-24  kc.,  O-BO  kc.. 
0-240  kc. 

AMPLITUDE  MODULATION;  Continuously  voriobU 
0-S0%.  colibrotod  ot  30%  and  50%  points. 
MODULATING  OSCILLATOR:  Eight  intornol  moduloting 
froquoneiosfromSOeyclosto  ISkc.ovoiloblofor  FM,  AM. 

RF  OUTPUT  VOLTAGE:  0.2  voH  to  0.1  microvolt.  Out¬ 
put  impodonco  26.5  ohms. 

FM  DISTORTION:  Loss  than  2%  at  75  kc.  doviation. 
SPURIOUS  RF  OUTPUT;  All  spurious  RF  voltagos  30  db 
or  moro  bolow  fundomontol. 


Type  202-B 

FM  SIGNAL 
GENERATOR 

Frequency  Range 
54-216  me. 

Additional  coverage  from 
0.4  to  25  me.  with  accessory 
UNIVERTER  Type  203-B 


AVAIUBLE  AS  AN  ACCESSORY  is  the  203-B 
Univerter,  a  unity  gain  frequency  converter  which, 
in  combination  with  the  202-B  instrument,  provides 
the  additional  coverage  of  commonly  used  inter¬ 
mediate  and  radio  frequencies. 

R.  F.  RANGE:  0.4  me.  to  25  me.  (0.1  me.  to  25  me.  with 
no  corrior  doviotion). 

R.  F.  INCREMENT  DIAL:  ^  250  kc.  in  10  kc.  incromonH. 

R.  F.  OUTPUT:  0.1  microvolt  to  0.1  voH,  ^  1  db.  Also 
opproximatoly  2  volts  moximum  (uncalibrotod). 

OUTPUT  IMPEDANCE:  Approximotoly  60  ohms  at  0.1 
voH  jock,  470  ohms  ot  2  voH  pin  jock. 


If  you  have  an  FM  or  television  instrument  requirement, 
let  us  acquaint  you  with  full  particulars  and  technical 
data  concerning  the  Type  202-B  FM  Signal  Generator 
and  Type  203*6  Univerter. 


DESIGNERS  ANp  MANUFACTURERS  OF  THE  O  METER  •  OX  CHECKER 
FREQUENCY  MODULATED  SIGNAL  GENERATOR  >  BEAT  FREQUENCY 
GENERATOR  AND  OTHER  DIRECT  READING  INSTRUMENTS 


BOONTO^  RADIO  ^ 

BOOMTON  N  J  U  S  A  V  ^  ‘  ^ 
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for  tropospht'i-ic  measurements  lies 
lietween  the  earth's  surface  anil  ap¬ 
proximately  15  km.  sweeps  of  much 
shorter  duration  and  of  trreater  ac¬ 
curacy  must  be  employed. 

The  recorder  for  this  project,  a 
block  diagram  of  which  is  shown  in 
Fijr.  was  adapted  from  similar 
recorders  used  by  the  Wave  Propa¬ 
gation  jfroup  liK'ated  at  Cruft  Labo¬ 
ratory. 

Two  types  of  presentation  are 
possible.  The  first  permits  inten¬ 
sity  modulation  of  the  baseline  by 
the  echo  signal;  the  second  is  a 
re>rular  A-.sco|)e  pre.sentation  for 
wave-form  analysis.  There  is  a 
choice  of  five  sweep  raiures,  between 
0-4  km  and  0-220  km.  with  ranjre 
markers  spaced  at  2  or  10-kw  inter¬ 
vals,  as  desired. 

The  recording  camera,  which  pho- 
toRraphs  the  crt  face,  makes  use  of 
a  continuously-movinR  strip  of  pho- 
toRraphic  paper  capable  of  movinR 
at  speeds  of  :{6.  24,  12,  6  and  4 
cm  per  hour.  SinRle  time-reference 
markers  may  be  injected  automat i 
cally  every  ten  minutes  and  a  double 
marker  every  hour;  or,  if  desired, 
reference  markers  may  be  injected 
manually.  This  is  done  by  iiriRht- 
eniiiR  the  baseline  of  the  cathode- 
ray  tube  momentarily  which  results 
in  the  recordinR  of  a  black  line  on 
the  photoRraphic  paper. 

The  research  proRram  described 
in  this  paper  was  made  possible 
throuRh  the  support  extended  Cruft 
Laboratory  jointly  by  the  Navy  De¬ 
partment  Office  of  Naval  Research 
and  the  SiRiial  Corps,  I’.  S.  .Vrmy, 
under  contract  N5ori-7(). 


('.arrier-Type  IM',  Amplifier 
K«»r  ffiologii’al  Kes«‘areh 

Bv  C.  R.  -Maduell,  jb. 

Ehctronic  KMj/iiieer 
Delta  Klectronic  Equipment  Co.,  /mc 
.Vt’U'  OrUmtaf  La. 


Thk  coNTi.Nl’ois  recordinR  of 
small,  slow,  mechanical  motions 
(below  n.l  min  and  2(1  cps)  has  usu¬ 
ally  lieen  done  with  mechanical 


Tropospheric  receivinq  and  recordinq  equip¬ 
ment  provides  a  wide  variety  of  sweep 
ranqes  and  ranqe  markers 


ator  consistinR  of  a  half-wave- 
lenRth  dipole  and  a  di.se  reflector 
spaced  a  quarter-wavelenRth  above 
the  driven  element. 


Tintimiiiftcr  and  Ki'rordcr 

The  transmitter  consists  of  SCR- 
270  radar  haviiiR  a  peak  power  of 
100  kw  operatinR  at  I0(j  me  with 
a  pulse  repetition  freiitiency  of  be¬ 
tween  .'{00  and  400  cps.  The  pul.se 
width  is  of  the  order  of  10  /i.sec. 

The  oriRinal  12-inch  A-scope, 
which  is  a  part  of  the  eipiipment, 
toRether  with  the  as.sociated  sweep 
and  marker  circuit  provides  sweeps 
up  to  200  miles,  with  five-mile 
markers  injected  when  desired. 
However,  since  the  area  of  interest 


Pickup  mechanitm  of  instrument  as  posi¬ 
tioned  for  observing  the  heart  beat  of  an 
oyster  that  is  slowly  dying  in  a  salt-woter 
environment  simulating  that  produced  by 
industrial  pollution.  Coils  are  held  by 
clamp.  For  this  usage,  the  instrument  has 
been  named  an  astreedynamometer 


amplifiers  of  motion  and  a  clock- 
driven  drum.  At  best,  the  system  is 
far  from  beiuR  friction  free,  and 
usually  contains  (piite  a  bit  of 
inertia  and  mass  which  use  up  con- 

(continued  on  pogo  176) 
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FIG.  2  —Block  diogram  of  recorder  used  in  coniunction  with  parabolic  ontenno  for  tropospheric  measurements 


U8  ,  October,  1949  — ELECTRONICS 


I 


ELECTRONICS  — October,  1949 


NEW  PRODUCTS 

Edited  by  WILLIAM  P.  O'BRIEN 


frequency  response,  impedance 
matchinK  characteristics  and  Knin 
and  loss  measurements.  The  unit 
features  a  1.0-percent  accuracy  and 
a  frecpiency  ranjfe  from  20  to  20,- 
OdO  cycles.  Attenuation  measure¬ 
ments  can  be  made  to  111  db  in  0.1- 
db  steps.  This  instrument  is  appli¬ 
cable  in  telephone  transmission 
work  and  as  test  ecpiipment  in  audio 
laboratories  and  broadcast  stations. 


of  the  di.sc.  Unidirectional  lead.-' 
are  soldered  to  the  silvering  and  the 
capacitors  are  coated  with  a  mois¬ 
ture-resistant  insulating'  resin.  The 
units  fit  across  miniature  tube 
sockets,  and  can  be  used  for  by¬ 
passing  at  hiph-fre(iuencies.  They 
are  available  in  ratings  up  to  0.01  or 
2  X  0.004  /if.,  .500  volts  d-c  workiiiK- 

.\irrraft  Iiiv»*rl<*r 

Ku'OR,  Inc.,  Chicajro,  111.,  is  produc¬ 
ing  an  aircraft  inverter  which  elec¬ 
tronically  controls  output  voltage 
within  ±:1.0  percent  and  output  fre- 
qiiency  within  a  1  ..'5-percent  ranjre. 


Crobf^Hutch  Griieratur 

Thk  Hickok  Electronic  In¬ 
strument  Co.,  Cleveland,  Ohio,  has 
developed  the  Model  620  cross- 
hatch  generator  which  provides  a 
stable  video  pattern  at  any  time  for 
alignment  and  trouble  shooting.  The 


instrument  has  output  frequencies 
for  4  channels — 2  through  5  inclu¬ 
sive;  output  voltage  is  .50  to  5,000 
/iv,  with  all  modulating  frequencies 
crystal  controlled.  The  unit  oper¬ 
ates  on  105-125  volts,  60  cycle  a-c. 

^  .Vniplifier 

U.  S.  Electronic  Co.,  262  Canner  St., 
New  Haven  11,  Conn.  Model  100 
wideband  amplifier  is  designed  for 
application  in  the  field  of  nuclear 
re.search  or  for  general  problems 
involving  the  study  of  transients. 


Bandwidth  extends  from  4.000  cy¬ 
cles  to  22  me.  Voltage  gain  is  520 
on  the  high-impedance  output  con¬ 
nection  and  response  is  uniform 
within  db. 

Traii»>iiiis^i«»n  Measuring  Set 

The  Daven  Co..  Newark,  X.  .J., 
Type  11 A  transmission  measuring 
set  is  a  single-meter  instrument  de¬ 
signed  for  ..-pecitii-  ii.^e  in  checking 


Poekel  VOM 

Electronic  Mea.surements  Corp., 
42.‘{  Broome  St..  New  York  12.  N.  Y. 
Model  102.  a  light-weight  1,000 
ohms-per-volt  meter,  features  a  2- 
in.  square  meter.  Exact  specific.-i- 


tions,  which  include  5  a-c  and  5  d-c 
voltage  ranges,  4  d-c  and  2  a-c  cur¬ 
rent  ranges  and  2  resistance  ranges, 
can  be  had  by  writing  directly  to 
the  manufacturer. 

Disc  Ceramic  Capacitors 

Sprac.ue  Electric  Co.,  North 
Adams,  Mass.  The  new  wafer-thin 
capacitors  consist  of  a  half-dime 
or  dime-sized  ceramic  plate  of  very 
high  dielectric  constant  with  sil¬ 
vered  electrodes  fired  on  both  faces 


It  has  a  26  to  29  volt  d-c  input,  115- 
volt  400-cycle  output,  rated  at  1,500 
to  2,.500  volt-amperes. 

Stable  .\iitlio  Oscillator 

C.  G.  S.  Laboratories.  Inc.,  26 
Ludlow  St.,  Stamford,  Conn.  The 
model  50  stable  audio  oscillator  is 
intended  for  use  as  a  secondary  fre¬ 
quency  standard  for  low-frequency 
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The  following  types  are  now  available  in  production  quantities  at  Newton  and  Chicago, 
and  in  smaller  quantities  at  our  310  Special  Tube  Distributors. 


CK70< 


Other  types  are  available  for  special  applications. 
We  will  be  glad  to  discuss  your  requirements  with  you. 


Maximum  inverse  current  at  —10  volts  (ma) 

CK70S 

0.05 

CK707 

Maximum  inverse  current  at  -50  volts  (ma) 

0.8 

0.05 

Maximum  inverse  current  at  —100  volts  (ma) 

— 

— 

Forward  current  at  plus  1  volt  (ma) 

5.0  to  10.0 

4.0  (min.)  ! 

Shunt  capacitance  (mmf) 

1.0 

1.0 
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applications.  It  covers  the  2,50tt  to 
25.000-cycle  ranKC.  Guaranteed  ac¬ 
curacy  i.s  ±0.1  percent.  Tube 
change  and  ±  10-percent  line  voltage 
change  affect  the  frequency  by  le-s.-^ 
than  ±0.02  percent.  Temperature 
coefficient  is  of  the  order  of  0.002 
percent  per  degree  C. 


quirements  are  1  ampere,  115  volts, 
400  cycles,  single-phase.  Frequency 
range  is  340  to  440  cps.  Voltage 
range  is  from  105  to  126.5  volts. 


Vuniuiii  (ioiitrol 

The  .Skaneateles  Meg.  t  o..  Inc., 
Dickerson  and  Clinton  Sts.,  Syra- 


.scale  calibrated  from  0  to  500  roent¬ 
gens  and  a  portable  floor  pedestal. 
It  solve.s  the  problem  of  leakage 
caused  by  dirt,  lint  or  humidity  by 
use  of  an  ionization  chamber  tube 
that  is  hermetically  sealed.  The 
instrument  also  incorporates  elec¬ 
tronic  principles  which  eliminate 
rotating  or  moving  components. 


Cable  Fault  Detector 

Century  Geophysical  Corp.,  1333 
North  Utica,  Tulsa,  Oklahoma.  The 
cable  fault  detector  may  be  u.sed  for 
pin-point  location  of  open  or  shorted 
circuits  in  all  types  of  unshielded 


cu.se  2.  N.  Y.  Model  SM-3  Skana- 
.scope  electronic  vacuum  control  in¬ 
corporates  automatic  line  voltage 
regulation,  a  meter  to  give  an  indi¬ 
cation  of  trend  while  the  system  is 


Capacitor  .Assembly 

The  Compton  Co.,  Bethe.sda,  .Md. 
The  Capaci-Hing  is  a  capacitor  as¬ 
sembly  designed  to  simplify  the 
problem  of  sm-ket  terminal  r-f  by- 


It  combines  in  a  compact 
separate  mica  capacitors 


multiconductor  cables.  It  is  self- 
contained,  complete  with  a  double 
carrier,  vacuum-tube  o.scillators, 
meter  continuity  test,  detachable 
locating  receiver  and  batteries. 


isolated  from  one  another.  Kach  of 
the  four  sections  of  the  standard 
activated.  It  will  accommodate  one,  unit,  type  6MA,  has  the  nominal 
two  or  three  variable  .sensing  tubes,  capacitance  of  500  p/if.  The  unit  is 
Range  is  from  100  mm  absolute  to  designed  for  application  to  a  stand- 
60  microns  on  stock  model  sensing  ard  7-pin  miniature  tube  socket, 
tubes  and  down  to  0.1  micron  on 
special  tube  applications. 

KlyHlr«>ii  Power  Supply 

rOLYTEX'HNIC  Re;.SEARCH  &  DEVEL¬ 
OPMENT  Co.,  Inc.,  202  Tillary  St., 
Brooklyn  1,  N.  Y.  Tyja*  801  uni¬ 
versal  klystron  power  supply  pro¬ 
vides  for  c-w,  scpiare  wave,  saw- 


Porlable  Engine  .Analyzer 

Sperry  Gyrilscope:  Co.,  Great  Neck. 
N.  Y.,  has  developed  a  portable  ver¬ 
sion  of  the  airborne  engine  analyzer 
for  u.se  by  ground  crews  servicing 
fleets  not  e{iuii)peii  with  the  flying 
model.  It  is  applicable  to  engine 
test  stands  and  engine  and  fuel  re- 
■search  projects.  The  unit  detects 
vibration  and  detonation  troubles  as 
well  as  ignition  troubles.  Power  re- 


-Vnay  .tleatiiiring  Device 

The  ViCTOREEN  Instrument  Co., 
5806  Hough  Ave..  Cleveland  3,  Ohio. 
The  new  Integron  1\'  for  x-ray 
dosage  measurement  has  a  meter 
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New  Polyphase  Reproducer  System 

Incor|ioratin^  principles  hicli  provide  a  simple  and  logical  solution  of  today's 
problem  of  hi^li  (jiiality  r<‘prodnetion  of  dilTen'iit  types  of  reeonls  and  transcriptions 

—  at  ineredihlv  Ioh  cost 


T'^KSIKK  for  iiuir<i«-  from 

tlu‘ |ilfa!iur<- it  ••an  afford. 

«‘v«-r,  oiif  •••>iil(l  liarilly  ••\|if«-l  iiim-li 
plcariiin'  from  a  r<'<'oril  lliat  I'aii  lif 
played  only  aft*‘r  •■liaii;!iii^  and 
riliiftin^  of  apparaln>.  Iia<'k  and 
fortli. 

r«»  enjoy  ^oday*^diM•^  ( iiin  ro.  T!> 
rpm,  ele.  I  re<piire.«  a  >in;:le  pickup 
niiil  capalde  of  deli\eriii;:  micIi 
•pialilx  performance  a-  wonid  l>c 
delixered  l)X  lxx«)  or  more  wparalc 
liigli  }:radi‘  inacnciic  reprodnccr^ 
••acli  <l•“^i(:ned  •‘\prc^^lx  («ir  a  {lixcii 
type  of  recordin':. 

rile  nexx  \l  l)\\  ll<'prodm'<'r. 


prcM-iilcd  licr<-vx  illi.  uill  </o  just 
that. 

I  lii.s  nexx  Al  l).\  \  iti  perhaps  the 
most  imporlaiil  and  n-x oinlionarx 
adxance  since  tli<‘  adxi'iil  of  the 
•  'h■<'lronic  pickup  il.-elf,  hack  in 
I'tJli.  ^  ••t.  rememher,  its  ••osl  to 
xon  is  Ifss  I  him  ihr  •••xt  nf  iirilihary 
jhi  hiif». 

^  onr  admiration  xxill  he  aroii.-cd 
xxlicn  yon  si-e  and  hear  the  xxax  this 
remarkahh-  iiislrnmcnl  xxorks. 

^  on  XX  ill  knoxx.  ihisiicxx  \l  l).\\ 
performs  important  fmiclions  that 
no  other  nnil  docs. 

't  on  XX  ill  knoxx.  ihisncxx'VI  l)\\ 


is  tin-  xerx  type  of  instrnnient  you 
so  Ion::  xxanted.  hnt  thon::ht  iinpos- 
sihh‘  of  dexelopliielit. 

^  on  xxill  knoxx,  -  this  nexx  Ald).\\ 
constitutes  the  ••oinplete  ansxver  t«» 
y«mr  reproducer  pnddeni. 

^  on  xxill  knoxx,  this  is  the  lo::i- 
cal  iiistriimeiit  for  ^  ( >L  —  xxhether 
xon  play  one  type  iir  sexeral  types 
<d  di.scs. 

\\  hen  yon  learn  that,  xxith  all  its 
iinpreceileiiteil  aceoniplishnients. 
this  nexx  .\l  l)A\  c<ists  h'ss  than 
ordinary  picknps,-xon  too  xxill  .sax, 

•  Vi  s.  lius  is  n  r 


VI  ide  ratine  perforiiiaiiee  vxitli  any  type  tlisc  •  I'oiiil  pressure  alioiil  7  grains  •  (Genuine  sapphire 
sly  li;  (<»r  diaiiKiiids  if  desired)  *  l{«‘plae«*ahle  iiitlividtially  hy  the  user  himself  *  ttiilpiil  ahoiil 
iii.v.  •  Hifihorltm  iiiipetlanre  •  Needle  radiation  very,  very  Iok  •  Kar  quality  par  vxcellenrr 

%%  rile  fur  •■»iii|ilim*‘nl«rx  FIMTOIII  VI.  IIKI*HI\T  deseribiiiK  |Mily iihiisi*  iirineipleN 
Tfiere  in  an  .If  fl.t.V  model  lo  nail  eeerp  parpoae 

Visit  iixailalilc  for  Kailio  Slalioiis:  — 

This  is  thv  iinsiii'r  fur  iihiih  von  iiaitt^il  sii  liiiifi.  This  rvmitrhnhU'  rc/iroi/occr, 
one  siniciv  unit,  in//  play  ITT  xoiir  ilisis,  sii/mt/i/v.' 


/7icr«-  1.1  no  siibsliliilr  for  e.v/»<Ticnce.  II  livn  xon  nre  lm\iti/i  it  motor  cor,  n  iishinf;  mai  hini'  or  rojrifiora- 
lor.  almost  instinrtifrly  von  ci  n/nn/e  thr  c.v/nTO'nce  of  thr  maniifai  tiirvr  hi-hitiil  thr  /iroiliti  t.  lias  hr 
till’  all-important  K.\f)ll  -//f/ll  to  iiistify  your  itnplirit  <  on/n/ence.^  In  no  othrr  firlil  is  this  KAf)lf  - 
now  more  imfmrtant  than  in  tin-  fivhl  of  F.ln  tronii-  Simnil  \ pimratns.  n7/ere  II  ll  I  \  has  srt  thr  jtarr 
for  morr  than  tirrnty-firr  yrars. 


I  i.iil  ns  III  ihr  A.  Y.  .-inilio  Fair,  (h  i,  27-2H-20 

AUllAK  C;OMR%A  Y 


.»l)0  Fifth  \veiiiie 


Nen  Aork  Ifi.  IS.^  , 


’('rralors  of  Finr  h.irriro-.trronslirni  i pfiaralns  Sinrr 
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NEWS  OF  THE  INDUSTRY 

Edited  by  WILLIAM  P.  O'BRIEN 
!NE('  l*r«»{sraiii 


The  Nationai,  Eleitkonus  Con- 
EKRENfE,  an  annual  forum  on  elec¬ 
tronic  research,  development  and 
application,  is  heinjr  held  at  the 
Hdjrewater  Beach  Hotel,  Chicajro, 
on  September  2(1,  27  and  28.  The 
technical  pronram  is  as  follows: 


Sriil.  2r> 

A.  M  KU  rtronif  Instrnriw  ntation 

1 

IlHdii)  l.ink  T»*I»nut»riu>r  f(»r  K*-t<»rdln{r 
dunim  Iliph  Af  fUrali«'n  i*ht*no!iu*na.  by 
Sj«lne\  Naval  t>rdnaiu*e 

I«ib«»rat«ay. 

!b*o«>rdmK  OsiilleKiaphs, 
bv  Ib>ii  ('i.Mi-el  and  Ibaiian  Kiibland  of 
Minneai>oljs-M(*n»-y Wfll  Ib-milator  iN>. 

I»-C  Aniplili**r  Tfiluiitpi' s  in 
raphy.  by  M.  .Mai'-n  of  All**n  i:.  lMiM->ni 
haborat"ri**<.  Inr 

Solid  State  Stndi»N  1 . 

Neutron  Irradia(»*d  K»'>tiliei5».  by  K. 
I^rk-IIorovltz  of  Purdue  rnlv.,  \V.  K. 
Johnson  and  J.  C.  PigK  of  Oak  Itid^e 
National  I,^iboratory. 

Low  Kreuueiiey  Noise  in  Translst«*rs.  by 
Howard  T.  Mof»ers  of  Univ.  of  Minnesota. 

h^xperimental  Kxanilnati'Ui  of  Ueotifn-r 
Theory  as  Anilled  to  th»-  >Vlenium  Keo»i- 
fier.  by  Herbeil  \V.  Henk«  N  of  Univ.  of 
I  Vnnsylvania. 

Field  Fffe«’ts  in  <  lerrn.i  niurn  and  Th*‘lr 
Itelutixn  to  the  Tian.*^istMr  I'lMbicni.  b.\ 
Ralph  Pray  «>f  Piirdin- 

CtunpnttT  S»‘'isi«-n  I  : 

The  PuoiMformer  in  Anacetn  <.*a  n  ida¬ 
tions.  bv  H.  \V.  Sehnltz  and  J.  F.  I'alvert 
of  N<»rth\v»>‘t'Tn  Univ. 

Linear  ld»‘**ti«»nie  Analo^r  CMinputer  I>e- 
sisn.  by  U.  A.  M«*iad»‘y  and  I ».  Morrill 
■  •f  Goodyear  .\ircratt 

Ib.ne  hensiiy  Udinputini;  Machine,  !■>• 
W.iltt-r  \  Pn»\vn.  .Ir,  t*f  1‘h*-  ivnnsylvania 
State  U*»lleKe. 

L’MMi  U  M — Kleetn-nte  Tn.vtnina  ntation  IT  : 

A  PuNe  Length  S<»r»er  and  U"iint**r.  by 
liiibert  .1.  Parent  and  Robert  W.  SaIui- 
inann  of  University  of  \Vi.si'<»nsin 

Thickness  « Pme  for  Non-MaKneti.'  Ma¬ 
terials.  by  lr\  iiK  W  Roziati  and  Stephen 
V  Hart  of  Ind^l^t^lal  Flertronics  Tnr. 

Multipb'  ('hannel  U;«thode  P^ay  Instru¬ 
mentation  <.f  Noll  -  Fleet  ra  a  I  truant  it  ies. 
i*v  u,  F  Warnk*  f>f  Arnmur  Research 
Foundation  of  Illinois  Institute  of  Teeh- 

nolotjy 

('oTnpiiier  Session  II : 

A  U».niput»T  for  Solvln>r  Se<ailar  Ivina- 
tioM.s,  by  .bdin  F.  St«»rm  of  l*niv.  of  Mln- 

Cooidinate  Tubes  f(*r  Use  with  Klectro- 
statln'  Storage  Tub*-'-,  by  R  S.  Julian  and 
A  L.  Samuel  of  Umv.  of  Illinois. 

Fl-ctronic  .\naluKUe  for  Heating  Sys¬ 
tem  Analysis,  by  Ralph  T.  Suuler.  Iten 
Uiseel  and  Kimball  u.  Uummirws  of  Min- 
neapolis-IIom  ywell  Regulator  <  ’o. 

Television : 

.V  Univei  sal-Appll«  atIon  Uathode  Ray 
.<\ve*'P  I'ransforiner  with  u. ramie  Ir»»n 
U(*re,  by  Uharb*s  H.  Torsch  of  Reneral 
Fleefric  Ctt. 

Two  New  Image  Orthicons.  by  R.  V, 
Janes.  R.  K.  Johtison  and  R.  R.  Handel, 
of  RCA. 

I  •esdgn  of  Prlnted-Cin-uit  T«  levi.«ion 
Tuner,  bv  Ir  Maekey  and  F.  J.  Sass  of 
RUA. 

Two  New  Television  Tuners,  bv  Mvron 
F  MeUin  (d  !•  R.  .Malloiv  and  Uo.  Inc 


Tuesday.  Sepi.  "tT 
:»  on  A  .M  -.\ntennas  !' 

l-«nd  j.oaib'd  and  I'!\)>a  iniine  Avial  Mod. 
Helices  as  Proadband  Uin  ularly  pol.ir- 
'/•-d  Radiators,  by  Paul  \V,  Springer  of 
VVrlght-Patter^on  .\if  Foj.-.  Rase, 


Iniped.iiK  and  Rail iat ion  <  'haraeter- 
isties  of  Slotted  Cvlirider  .Xntennas,  by 
Roiir-n  F.  Ptani  and  Harold  l>  Ro.’^>.  Jr., 
of  Northwestern  Uni\ 

A  Combination  Slot  .Xntetina  and  Reso- 
nant  Tank  Cireu  t,  by  Norman  1..  Ilarvey 
of  SvKanui  ^^l♦•ct!•le  Prothiet.s  Ine. 

The  Channel  Hiiide  Antenna,  by  Walter 
Rotman  of  U.imbiide*  l-'ield  Station. 
US.\F. 

Measur.  in.  Ills  I 

Theoretical  Limit  to  Time  iMlTeienre 
Measureineiit.s.  by  Honald  Richman  of 
llazeltlne  Flectroiii.s  Uorp. 

Kleetromc  C.uitour  Majiping.  b>  Richard 
O.  Ra>  niond  of  Haller,  R.<>  niond  .md 
Rrow  II  Inc. 

Waveguide  .Xtteiiiiation  .\l e.i ' in »  ni.  nt 
b\  a  t’avit.x  I  »e.  !>*m.  itl  .Metlio«|  h\  \\  .ir- 
reii  .X.  Tyrr.  11  of  Pell  Tel.-plnnie  Labora¬ 
tories. 

.Xutomatic  ('alibi ation  ..f  .  is.-illat'-r 

S-  aU  s.  bv  W  J  .Means  ami  T  Sh.ii.  /,.  u^ki 
of  Rell  'I'.leplM.lie  I.ab- 


M.tgm-li.  .\m[il  liei<« 

.Magnetie  .Smpl.li»M‘  Studies  ..n  the  .Xna- 
log  UoMipui.-r,  b>  F.  1*.  Harder.  W .  II. 
Hamilton.  I ».  K.  Aldrich,  J  T.  Carleton 
.md  I**.  N.  M.'Uluie  of  We.stilighoii.se  Kl*  .’- 
tric  (^)rp. 

t>n  the  Tliei.iy  of  .Magnetic  .Xinplifi.-rs. 
i>y  M.  l.iwchitz-tlarik,  Weln  r  and  F  J. 
Smith  of  pol>  t.'chn.c  In.siitute  of  Prooklyii. 

Audio  Tiaiisi'.niner  with  Kiequency 
Range  Fxteiiding  below  one  t’ycle  Per 
S.vond,  by  l.otiald  W.  Kuester  of  Naval 
« Mdnani‘6 

.'.urt  P.M.~  Res.,  an  h  M:mag.Tnent 

For  the  Ho\.-i  rirneiit.  b>  R.  I*  Ihnii.t 
of  Naval  Crdmmi  e  Lab 

F«*r  the  Ites.  ar*  h  i*'ouiidation.  b>  II  ,\ 
Leedy  of  Arm-  nr  Research  Foundation  (d 
IllinoU  Institut.-  of  Te<  hnoh.gy. 

For  tiie  Uiii\ el  sit  i..-.,  j,\  l  A  Rohrman 
«d  Univ.  of  t '..lot .ido 

For  IndustiA.  b\  l»ndle\  U  r*harnb'is 
of  Renerat  i:ie.  n 


.Xnt.  nna<  II 

An  Automatic  P.uilt-ln  .XntMina  for 

T»*levisi.(n  Receivers,  hy  K  Schlesing.  r  of 

.Motorola  Inc. 

The  Fleet ronically  lu  i\ei  Rtpi»l.  -Tank 
its  an  .Xide  ti>  Phase-Front  \  i-iiallzatlon. 
by  Allen  H.  S.  hooh  y  of  Nas;d  R. -catch 
Lith. 

'rhe  Flei  trotnagneti.  Field  in  th.-  X  L 
•  inity  of  .a  lanear  CondiictMC.  b>  l^.ul  H 
.\els«»n  <d  University  of  Fh»rida. 

c'orr.*cii(>n  of  Spherical  .XlM-rrathci  b\  a 
Phased  Line  Source,  by  R.»y  C^  Sp.-ncer. 
Uarl  J.  Sletten.  and  John  F  XV.il-h  of 
Uattibridge  Field  Station.  U.S.M-', 


Theory  of  ('onimunl.  ation- : 
Application  of  Statistical  The..t\  jn 
Uommunicatlons.  t.y  Jeroin.  P.  Wie.-ner 
of  Massachu.setts  Institut.-  .d  Te.  lin..I  -gx 
Statistical  Piedlciion  of  .Noi-e.  by  Y  W. 
L»*e  and  C  A.  Stutf  of  .Massacmi-etts  In 
stitute  of  Techmdogy. 

TiallU^  Handling  ('apacity  ..f  Pain.U 
Pulse  Coding  for  1"u  Uhariiud  Instance 
.Measiiring  Fqultmient  (HMIH.  by  Chari,  s 
J  Hlr»ch  of  HazeltIne  Fb*ct!oni.  -  Corp 


WedneHtlM.v.  Sepf,  ‘tn 
'•  no  A  M  — Vacuum  Tubes  I  : 

The  High  Frenuen«'y  Response  of  Cyl¬ 
indrical  Diodes,  by  Kdward  11.  u.amhle  rd 
Cui  tiss-Wright  Corp. 

Radial -Beam.  Velocity- M«dul;i  ted  Mico- 
wave  Tube,  by  Che.ster  H.  L^'b.  of  I'niv 

of  Tlllnoi.s. 

The  ^PNO  Hated  Peam  Tube,  by  Robert 
.Xdlef  i<f  Zenith  Radio  Corp..  and  .\.  P 
ILia.se  <d  Herieral  Klectric  Co, 

Volume  Deionization  Processes  at  lono- 
-pherie  Pressures,  by  O.  T.  Funditigsland 
and  O  E.  .Xustin  of  Cambridge  Fiehl  Sta¬ 
tion.  trs.xF. 


I^lectrornagtiet  ics : 

1-^lecf  romagnetio  Waves  in  Circular 
Wave  C,uid«‘S  Filled  with  D  e|ectli<  s.  b> 


Robert  Teasdale  of  llllmd.'*  luslitute  of 
Technology,  and  Th4»inas  J.  Higgins  of 
Unix,  of  Wisconsin. 

Small  Surface  Mlcrow  ave  Idrfraction. 
by  .X.  Applebaum  ami  P.  U.  Frilsch  of 
.Naval  t»rclnance  l.ab, 

'rile  Maguetii'  Cross  X’alve,  l»y  llaroltl  J. 
.M  iTeary  (jf  .Vutoinutic  Fleclric  C«». 

t  'oiipling  between  Twa*  1  >eKenerate 
4*a\lt\  .Moiles  through  .Shds  cut  in  the 

•  avilv  Wall.-.  b\  H.  C.  Hu  i>f  Univ.  of 
lllino;^. 

.Sllpel  s«uiic.s : 

•Xpplicatioii  of  Supersonic  Fnergy  to 
H  gii  S|>eed  Fleeironic  Rt-coriling.  l»y 
Honu>r  J.  i>ana  and  Jutnes  I-.  X'an  .Meter 
of  Slate  (College  td  Washington. 

Su|H-rs»inic  Control  of  a  Lantern  Slide 
Urojector.  by  S.  ii.  Lutz  and  iie«(rge  Rand 
of  New  Yolk  University. 

Variable  Resonant  Frequency  Crystal 
S\«*!ems,  by  William  J.  Fry  and  Wayne  L. 
Hall  «d  Univ.  of  lllin«)is. 

I'  HO  P.M.  —  Vacuum  Tubes  II; 

.X  .New  Rectifier  Tube  for  Fxtremely 
High  Power  ami  Voltage  l^-vels,  Iiy  T.  11. 
Rogers  of  Machlett  I.#aboratorie8  Inc. 

.X  Progresa  Report  on  Develojunent  of 
the  Travelling  Wave  Tube  aa  a  P»>wer 
.Xinphtier.  by  Stanley  F.  Webber  <d  tJen- 

•  ral  Fleotric  C»). 

Frtit  ieiu-y  <»f  Reflex  Klystrons,  b\  Wil¬ 
liam  H.  Shepherd  <d  Univ.  of  Minnesota. 

De.<-igii  Features  am!  Some  .Xpplications 
of  ;i  .New  Plndortll,  by  J.  H.  Crow  and 
V  <'  Ri<U«>ut  of  Univ  «d  Wiscon.sin. 


C'lrcuits : 

Versatile  Crystal  Controlled  Sonrc«-  of 
•Xngle  .Modulation,  by  James  F.  (Jordon  of 
|■.*■nd^x  .Xviation  (^orp. 

Tbi*  "D-C  Transformer”  as  a  Component 
in  Flectronic  ('irciiits.  by  Otto  H.  Schmitt 
of  Univ.  iif  .Minnt'eota. 

Transient  Re.s|mnse  «.f  Filters,  by  M.  S. 
(N*rrington  of  R('.\. 

.\udt(*  F»v(iUency: 

Uoiitinuoiisly  .Xdjustable  Ia)W  and  Hlgh- 
P.i'*-i  Filters  f4»r  .Xudio  Frequencies,  by 
.Xriiold  Peterson  <»f  (Jeneral  Radio  Co. 

.\  \  ariable  .spe.  d  Turntable  and  It« 

U-e  in  the  ('alibration  id  Disk  Reproduc¬ 
ing  Pi-  klips,  bv  H.  F  Havnes  and  H.  K. 
Roys  of  R('A 

Methods  and  Instruments  for  the  X’i.<ual 
.VnalN**!-:  of  Complex  .Xudio  Waveforms, 
bv  II.  R.  Foster  and  F  F.  Crump  of  Kav 
l•:le.•tric  ('o. 

Devices  for  .speei  h  Analysis  and  ('om- 
pres-ion.  fiv  Dr.  Ing  haidi  Friedrich  X'll- 
big  ..f  (''arnbridge  Field  Stati(»n.  U.S.XF. 


Operator  <!las<iifioatioii 

Hkoxtive  .laniiary  ft,  1950,  FCC 
will  n‘(|uire  that  eac-h  aircraft 
railiotfU-yraph  (iperator  a  i)a.<."i  an 
ailditional  examination.  ( .\t  pres¬ 
ent.  railiotelejrraph  second  or  first 
class  licenses  .sidVu  e.  >  Exceptions  to 
the  new  rulinjr  are  tho.se  who  have 
acted  as  chief  or  sole  radio  operator 
of  an  aircraft  employin)r  radiotele¬ 
graph  prior  to  that  date. 

If  the  applicant  does  not  hold  a 
radiotelefrraph  first-class  licen.se,  he 
must  pa.ss  a  code  test  of  20  code 
irroups  and  25  words  of  plain  lan- 
jriiaye  per  minute.  In  addition,  he 
must  be  at  least  18  years  old. 

A  written  examination  contain¬ 
ing  100  questions  of  the  multiple 
choice  type  covers  FCC  Rules  and 
Regulations,  Civil  .-Mr  Regulations, 
and  ICAO  procedures.  .■Mso  in¬ 
cluded  are  ipiestions  on  theory  ami 
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EASTMAN  KODAK  COMI’WV.  K.KlK-.lt r  1,  \.  Y. 

CentlenKi) : 

Please  seiul  iiie:  □  \  oiir  fuldrr  "M.i^iiilx  iiii;  I  iiiir”  \\  liiili  dev  rilws  tin' 
High  Spt'i'd  ('aiiKia:  LI  a  ICmiiiii.  s.impK'  ni  l  ni  liigli  sprrd  iiiiitiiiii 
stiidv  Nsliiili  I  iii.i\  lu•llll\v. 


Frames  of  mm  ir  fdm.  falii-ii  witli  Kinlal:  Iligli  Speed  Camera,  sliow  a  desk- 
tv  |H'  ealculaliiig  maeliiiie  perloriimig  aiitiiinatiealiv  at  five  Imndted  r  p.m. 


Now  high  speed  movies 
with  good  depth  of  field 


T(  )DAY  speol  miiv  ies  |)i()\  itlf  tlif  rfscarcli  scifiitist  with  nuin' 

tlt'taiU'd  iidoriiiatioii  than  i-vtT.  For  witli  tlio  Kodak  Hij,*!!  S|wcd 
Caiiiii’ia,  thi'Sf  piftoros  are  sliarp  and  clear  and  in  addition  have  re- 
inarkahly  gootl  depth  ot  field. 

This  is  dne  hotli  to  tlie  higli  intensity  ligliting  now  available  anil 
to  the  high-iinality  optical  sv.stein  which  employs  a  rotating,  accnratelv 
plane-parallel  glass  plate  hehinil  the  lens  to  sw  eep  the  image  in  s\  ii- 
chronism  with  the  traveling  film. 

In  the  example  illustrated,  the  camera  was  operating  at  2(K)0  frames 
per  second  with  a  lens  aperture  of  /  S.  Illumination  of  7  to  15  times  the 
intensitv  of  snniight  on  a  bright  dav  was  prov  ided  by  the  new  General 
Fleet ric  7.50H  lleflector  I’hotographic  Lamp.* 

If  von  vvonid  like  more  information  about  the  Kodak  High  Speed 
C.'amera,  just  mail  the  coupon.  Ilastman  Kod.ik  (’o..  Rochester  f,  .N.  Y. 

l.iMip  iii.iv  Im'  iiiilrit  (1  Miiir  IiK  .il  Kotl.tk 


m 

m 

te0 
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operation  of  radio  communication 
and  navigational  systems,  aircraft 
radio  operating  procedures,  and 
radio  navigation  of  aircraft. 

The  Commission  has  issued  Sup¬ 
plement  5  to  its  “Study  Guide  and 
reference  Material  for  Commercial 
Radio  Operator  K.xaminatiotis” 
which  is  available  without  cost  at 
field  examination  offices  of  the  FCC. 
The  Study  Guide  is  available  from 
the  Superintendent  of  D(K'uments, 
U.  S.  Go%ernment  Printing  Office, 
Washington  25,  I).  C.,  at  a  cost  of 
25<‘. 

The  new  Supplement  5  comprises 
the  entire  new  Klement  V’ll,  266 
<|uestions  that  retpiire  not  only  a 
good  grounding  in  electronic  prin¬ 
ciples  but  also  tho.se  of  navigation. 


.Xiiiiiii  Kxliihil 

The  Kngineeki.nc  Society 

will  sponsor  the  nation's  first 
“Audio  P'air”  at  the  Hotel  New 
Yorker.  New  York  City,  on  Octo()er 
'll,  28  and  2H.  Rooms  and  suites 
comprising  the  entire  sixth  floor  of 
the  hotel  have  i)een  re.served  foi- 
exhibitors,  assuring  those  in  at¬ 
tendance  an  opportunity  to  see  and 
hear  new  products  and  develop¬ 
ments  with  a  minimum  of  interfer¬ 
ence. 

In  ass(K‘iation  with  the  exhibit, 
the  Society  will  hold  technical  ses¬ 
sions  on  each  day  of  the  meeting. 
Expected  to  be  covered  by  exhibits 
and  papers  during  the  three-day 
meeting  will  be  recording  and  re¬ 
production  on  tape,  disc  and  film. 
Microphones,  loudspeakers  and  am¬ 
plifying  equipment  will  also  be 
demonstrated  and  di.scus.sed. 


RM.\  Meiiiber!>lii|> 
r.oniniittee  Nunied 

.\n  eight-.man  committee  repre¬ 
senting  all  phases  of  the  radio 
manufacturing  industry  was  re¬ 
cently  named  by  RMA  i)resident 
R  .C.  Cosgrove  to  serve  on  the  .Asso¬ 
ciation’s  Membership  Committee. 
The  complete  committee  member¬ 
ship  for  the  1949-50  term  is  as 
follows : 

J.  J.  Kahn  of  Standard  Trans¬ 
former  Corp.,  chairman;  Virgil  M. 
Graham  of  Sylvania  Electric  Prod- 


MEETINGS 


Skht.  2tT-28 :  National  Elec¬ 
tronics  Conference,  Edge- 
water  Beach  Hotel,  Chicago, 
111. 

Sept.  27-29:  Twenty-sixth  .An¬ 
nual  Session  of  the  Commun¬ 
ications  Section,  .Association 
of  .American  Railroads,  Went¬ 
worth  '  Hotel,  Portsmouth. 
N.  H. 

Sept.  28  Oct.  8:  16th  National 
Radio  Exhibition  ( Radiolym- 
pia),  Olympia  Exhibition 
Hall,  London,  England. 

Oct.  8-9:  .Annual  Midwest 
.AKRL  Convention.  Kontenelle 
Hotel,  Omaha,  Nel)raska. 

Oct.  10-14:  AST.M  1949  West 
Coast  .Meeting,  Fairmount 
Hotel,  .San  Francisco,  Calif. 

Oct.  10-14:  S.MPK  66th  Semi¬ 
annual  Convention,  Holly- 
wood-Roosevelt  Hotel,  Holly¬ 
wood,  Calif. 

Oct.  12-l.'i:  Ninety-Sixth  Con¬ 
vention  of  The  Electrochemi¬ 


cal  Society,  LaSalle  Hotel, 
Chicago,  Ill. 

OCT.  17-21:  Annual  Meeting  of 
the  Society  for  Non-Destruc¬ 
tive  Testing,  Public  Auditor¬ 
ium,  Cleveland,  Ohio. 

IK'T.  27-29:  .Audio  Engineering 
•Society’s  ".Audio  Fair,”  Hotel 
New  A'orker,  New  York  City. 

Oct.  .‘U-Nov.  2:  Second  annual 
Conference  on  Electronic  In¬ 
strumentation  in  Nucleonics 
and  Medicine,  Hotel  Commo¬ 
dore,  New  A'ork  City. 

Oct.  31-N«v.  2:  1949  Radio  F'all 
Meeting  of  IRE  and  RMA 
engineering  department.  Hotel 
Syracuse,  Syracuse,  N.  Y. 

Oct.  31-Nov.  2:  Fall  Meeting  of 
the  URSI  and  IRE,  National 
.Academy  of  Sciences  and 
•State  Dept.  Bldg.,  Washing¬ 
ton,  D.  C. 

Nov.  14-18:  23rd  NEMA  An¬ 
nual  Meeting,  Haddon  Hall 
Hotel.  .Atlantic  City,  N.  J. 


nets  liic.;  H.  L.  Hoffman  of  Hoff¬ 
man  Radio  Corp. ;  George  Lewis  of 
F’ederal  Telephone  and  Radio  Corp. ; 
.A.  Liberman  of  Talk-.A-Phone  Co.; 
Harry  G.  Sparks  of  the  Sparks- 
Withington  Co.;  R.  L.  Triplett  of 
Triplett  Electrical  Instrument  Co.; 
and  Thomas  .A.  White  of  Jen.sen 
Mfg.  Co. 


Kiulio  Fall  Meetiiii: 

ME-MBERS  of  the  RMA  Engineering 
Department  and  the  IRE  will  hold 
their  Radio  Fall  Meeting  at  the 
Hotel  Syracu.se,  Syracu.se,  N.  A’.,  on 
October  31,  November  1  and  2,  1949. 
Scheduled  technical  sessions  are  as 
follows ; 

0<‘l.  31 

!'*  on  A  M.~U.  H.  Williamson,  CMiairman 
M*asurnment  f*f  Transient  Unsixms**  of 
IVU  Ai-i*.n  H4M»  ivnr«.  hy  .1  Van  Duyne  of 
\n*n  IV  DuMont  liu* 

Television  Transient  Response  Meas¬ 
urement.  by  Jerry  Minler  of  Mea^un-ments 
r.Tp 

Uiolerwriters’  Retjuirernent.s  ft»r  Televi¬ 
sion  iierelvers.  by  K  S,  Deices  of  T’nder- 
writer>'  J^aboratori*'^.  Inc. 

V.  M,— J.  R.  Steen,  rhairman 
Quality  Contn*!  from  the  I’roducer  aiol 
tTonsumer  Viewpoints,  by  A.  R.  Mund'-l 
of  Sonotone  Corp, 

Quality  Control  Gets  a  .l(*b  in  Television 
Manufacturing,  by  L.  LutzKtr  of  Allen 
H.  DuMiint  Laboratories.  Inc. 
s:00  P.  M — Joint  Se«<sion  with  Technology 
Club  of  Syracuse  sixinsored  by  the  Syra¬ 
cuse  Section  of  IRK. 

The  Atomic  Bomb  and  National  Secur¬ 
ity,  by  R  I?  I.app- 

riiesdH3,  Nov.  1 

A  M  R  HaekbiiMdi.  <-hairinan 
All  InUictUricr  Sound  Sy.'tciii  for  Telv- 


visi«*n  Receiver.^  Usiiikt  the  tlUNfi.  by  Wal¬ 
ter  Siroh  of  Zenith  Radio  Corp. 

Simplification  of  Television  Receivers, 
hy  VV.  B  Whalley  of  Sylvania  Klectric 
l'r»>duct.s  Inc. 

Came  the  Television  Revolution,  by 
Dorman  D.  Israel  of  F^merson  Radio  A 
I’honoaraph  Corp. 

p.  M  J.  K.  Bnovn.  ('halrman 

Universal  Application  —  Catlnale  Hay 
Sweep  Transft)rnier  with  Ceramic  Iron 
Core,  by  C.  K.  Torsch  of  tieneral  Klertrh* 
Co 

f’haracteristlcs  of  lligh-Klflcleniy  De- 
Meetion  and  Iligh-VoltaKe  Supply  Systems 
for  Kinesr<ii)es.  by  O.  !I.  Schade  of  RCA. 
6:30  P.  M  — Radio  Fall  Meetinir  Dinner 

The  EriKineerlnr  Aspects  of  Sin,  hy  Ken¬ 
neth  W.  Jarvis 

eilnet»4lM>.  Nf»v.  t 

9;30  A.  M.— A.  N.  Curtls.s.  Chairman 

Pickup  Tracking,  bv  H.  K.  Itoys  of 
RCA  Victor. 

New  Audio  Amplifier  Circuit,  by  Frank 
H.  Macintosh,  consulting  enaineer. 

The  Safety-Vox,  A  Novel  Continuous 
Tap«*  Magnetic  Recor^ler-Reproducer  for 
Indufitrlal  Pur|»oses.  by  R  A.  York  of 
tleneral  Electric  Co. 

A  New  Type  of  Dual-Cone  Loudspe  aker, 
by  Harry  F.  Olson  and  John  Preston  of 
RCA  Laboratories,  and  D.  H.  Cunningham 
of  RCA  Victor. 

2:^0  P.  M. — H.  C.  Shreve.  Chairman 

DesifTn  and  .\pp1ication  of  a  New  Minia¬ 
ture  Hlgh-Freijuency  Tran.smitting  Pen¬ 
tode.  by  Robert  M.  Cohen  and  George  F 
Klston  of  lU’A. 

A  VHF  Remotel>  Tunable-  Rece  iver,  by 
la'onard  A.  Mavia-n  v  of  The  Ualllcrafter.w 
f’o. 

The  .Vdvuntages  i.f  Toroidal  Transform¬ 
ers  in  Communie-atlon  Systems,  by  H  W 
Lam-ion  of  General  Radio  Co. 


MunitiotiH  BoarePs 
Coordinatin|K  Program 

The  Munitions  Board  ha.s  ree.stab- 
lished  its  Communications  and  Elec¬ 
tronics  Equipment  Committee  to 


(Continued  on  p  240) 
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fOR  supbR'HIGH  FRi 


2J42A 


SYLVAN  I A 


Slot* 


Company . 

S«r*«t  Addro«t  .  .  .  . 
Ci»v  .  . 


r - 

I  Sylvonio  El«<fric  PreducH  Inc. 

EInctronict  Divicion,  Dnpt  E>3910 
S«0  Eifth  Avnng*.  Nnw  York  IE.  N  Y. 


GtnUtmen: 

Please  send  me  your  new  cataloK  on  magnetrons  and  your  new 
cataloi:  indev  and  rechnical  diftest  of  SyK-anla  electronic  producrs. 


Oylvania  EleclrPc  now  offers  a  family  of  fixed- 
frequency  cavity  magnetrons,  including  both 
“package"  and  external  magnet  types.  .\ll 
are  designed  to  operate  in  the  microwave  region  ' 
above  9,000  me.  Peak  power  outputs  rangfe  from  7  to 
"^lO  kw.  ^  Svlvania  MaflntegnS  are  primarily 
designed  for  radar  use,  but  also  have  potential 
applications  as  pulsed  transmitting  oscillators  in 
other  types  of  microwave  equipment.  *■  New 
catalog  includes  section  on  magnetron 
operating  theory;  complete  characteristics 
and  ratings,  presented  both  in  tabular  form 
and  graphically;  and  general  operating 
precautions  and  observations. 


ELE 


PICTURE  OF  A  COMPLETE  YEAR’S 

ADVERTISING  CAMPAIGN  IN  •  • .  • 

FOR  MANUFACTURERS  OF  ELECTRONIC  AND 


The  12  monthly  issues  of  electronics  and  the 


Editoricdly.  the  12  monthly  issues  of  ELECTRONICS  bring  to  its  more  than  30,000  subscribers 
authentic  and  complete  reviews  of  technical  developments  and  applications  vital  to  all  whose 
interests  lie  in  any  phase  of  the  vast  aspects  of  the  electronic  industry.  Because  this  technical 
coverage  is  so  complete  and  timely  —  because  ELECTRONICS  has  been  outstanding  in  its  held 
for  better  than  a  decade  and  a  halL  design  engineers  of  all  types,  and  management,  consider  it 
essential  to  their  work. 

Manufacturers  hove  learned,  either  by  observation  or  through  conversation  with  their  own 
engineers,  of  the  industry-wide  acceptance  and  coverage  of  ELECTRONICS.  To  them,  os  well  as  to 
engineers,  its  leadership  has  been,  and  is  on  accepted,  proven  fact. 

It  follows,  therefore,  that  there  is  no  better  place  for  a  manufacturer  to  tell  his  product  story 
—  each  month  —  than  in  the  pubhcotion  read  by  users  of  his  products.  Manufacturers  ore  certain 
of  reaching  old  customers  and  prospects  or  developing  new  ones.  Inquiries  from  ELECTRONICS' 
advertising  develop  new  applications  and  new  markets  in  industries  other  than  ore  presently 
utilizing  a  monufacturei^s  products.  Advertising  is  certain  of  careful  readership  —  where  it  will 
do  the  most  good  in  terms  of  eventual  sales.  The  reason,  therefore,  that  more  manufacturers 
names,  both  big  and  small,  are  regularly  seen  in  the  advertising  pages  of  ELECTRONICS. 


#  electronics  -  Ot  RECOGNITION 

A  NkCRAW-HIU  PWliaTION  330  WEST  43iid  ST.  NEW  T0«  11,  NEW  YORK 


electronics 

INDUSTRIAL  CONTROL  EQUIPMENT 

Mid-June  issue  of  the  BUYERS’  GUIDE 


FOR  THE  1950 

13 

ISSUES  OF 

electronics 


Th«  Buyer*'  Guid*  serves  several  distinctly  diiierent  functions  than  those  of  the  month* 
ly  issues  of  ELECTRONICS.  First:  It  is  accepted  and  used  os  the  only  complete  reference 
book  in  the  industry.  Secondly:  It  includes  a  "where-to-buy-it"  function  in  the  carefully 
compiled  Directory  Section.  Thirdly:  Its  cotoloque-type  of  advertising  provides  design  engi¬ 
neers  with  technical  data  on  ALL  of  the  mcmufocturers'  products.  In  this  respect  it  serves 
as  a  condensed  summary  of  the  advertising  in  the  12  monthly  issues  and  permits  a  manu¬ 
facturer  to  cotalogue  his  entire  line  in  one  issue.  Lostly:  It  saves  valuable  time  for  the  busy 
engineer  in  locating  data  on  a  particular  component  he  is  designing  into  some  equipment. 

These  are  only  a  few  of  the  many  exclusive  features  of  this  recognized  reference  book. 


They  are,  however,  the  basic  reasons  for  the  long  and  important  list  of. 
advertisers  and  its  wide  use  by  both  management  and  engineers. 

Plan  now  to  use  it  in  ony  campaign  designed  to  sell  electronic  oni 
equipment  manufacturers.  Keep  in  mind  that  this  one  issue  is  used 
that  it  is  the  only  complete  reference  book  on  product  dota  and  pi 
sive  proof  a  manufacturer  con  quickly  determine  its  widg 
questioning  his  own  engineering  stan. 


Guide 


^  IMPORTANCE  -  in  PREFERENCE 


p  124) 


An  elqh  foot  parabola  wat  mounted  on 
a  platform  of  the  WMAL-TV  tower  in 
Wafthinqton 


Shallcross  can  supply  exactly  the  right  precision- 
made  selector  switch  for  your  application  — at  lower 
cost  than  you  might  expect  for  a  "tailored"  job. 

Hundreds  of  Shallcross  selector  switch  types 
permit  inexpensive  adaptations  for  specific  needs. 
And  back  of  these  are  many  years  of  precision 
switch  "know  how"  that  have  enabled  Shallcrtvss 
engineers  to  meet  unusual  and  exacting  require¬ 
ments  in  hundreds  of  widclv  diverse  applications. 

SHALLCROSS  MFC.  CO. 


Dept.  E-109 


Collingdale,  Pa. 


KCSISTORS  •  INSTRUMENTS  •  SWITCHES  •  ATTENUATORS 


drive  mechanism  allowing  full 
'  degree  rotation.  The  sigtlid  from 
the  antetina  is  carried  to  the  re¬ 
ceiver  on  the  ground  liy  means  of 
a  gas-filled  1  -inch  transmission 
line. 

Television  hi-oadcasters  may  be 
1  interested  in  a  resume  of  the  opera¬ 
tion  schedule  followed  in  setting  up 
!  the  project.  .A  preliminary  test  was 
i  made  several  weeks  in  advance  of 
tile  actual  liroadcast  in  order  that 
^  no  doubt  would  exist  as  to  the  abil¬ 
ity  of  the  e(|iiiiiment  to  perform  in 
a  satisfactory  manner. 

Two  men  took  the  relay  eipiip- 
ment  to  Signal  .Mountain  two  days 
in  advtmce  of  the  scheduled 
program.  I’he  platform  was  con¬ 
structed.  e<|nipment  was  set  up  in 
the  cabin,  and  communication  over 
the  oT-mile  leg  of  the  circuit  was 
estaldished  the  first  day.  .An  ofT- 
the-air  receiver  was  used  to  feed 
the  U'.M  .A I ,-T\’  test  pattern  back 
through  the  system  to  check  its 
I  performance  under  actual  signal 
I  conditions.  On  the  .second  day  the 
'  same  team  set  up  the  shorter  leg  of 
the  system  and  tested  through  the 
complete  circuit  from  Winchester 
to  Washington. 

On  the  third  day,  the  mobile  unit 
and  crew  came  up  from  Washington 
to  do  the  actual  pickup  of  the 
parade  of  the  .Shenandoah  Apple 
Blossom  Festival.  The  installation 
and  operation  of  the  microwave  re¬ 
lay  eipiipmetit  for  this  broadcast 
was  under  the  supervision  of  Karl 
1).  liilburn.  .Assistant  Chief  Kngi- 
neer  of  the  Evening  Star  Stations; 
and  Frank  W.  Harvey,  Chief  Engi¬ 
neer,  directed  the  broadcast  opera¬ 
tion. 

.A  picture  signal  was  transmitted 
1  over  the  57-mile  leg  of  the  circuit 
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HERE’S  HOW  TO  2cU/C  O  N 

Special  Selector 


♦TORCOFILTOWN,  Tor^o- 

fir-town>>n.  Toroidal  Coils 
and  Filters  of  OutstandinK 
Quality  and  Performance  as 
produced  by  Burnell  &  Co^ 
Exclusive  Manufacturers  of 
Communication  Network  Com¬ 
ponents. 


(.oiiiiiHlent  with  our  rlaini  that  we  are  ape- 
rialiata  in  the  field  of  audio  filtera  and 
related  networka.  we  are  continually 
expandinjt  our  ran)ce  of  producta  to  aatiafy 
nearly  every  application  that  requirea  fil¬ 
tera.  Our  intenae  development  program  haa 
made  it  poaaihle  for  ua  to  lead  the  way  in 
the  manufacture  of  auh-miniature  typea  aa 
well  aa  many  othera  up  to  and  includinit 
cryatal  filtera.  W  e  have  made  great  atridea 
toward  aimplifying  the  deaign  and  manu¬ 
facturing  prohlema  of  cryatal  filtera  which 
have  formerly  been  the  primary  cauae  for 
their  high  coat.  Thia  haa  made  them  more 
readily  available  for  applicationa  which 
could  not  formerly  afford  them. 

W  e  take  pride  in  the  aaaiatance  we  have 
been  able  to  render  our  cuatomera  in  aolu- 
tion  of  their  problema  and  ran  aaaure  you 
that  your  inquiriea  will  receive  the  aame 
prompt  and  detailed  attention  aa  do  your 


YONKERS  2,  NEW  YORK 


ALL  rrPES  AR£  AVAILABLE 
HERMETICALLY  iEALED 


INQUiaifS  will  ' 
at  PaOMPTlY  HANOIID 


EXCLUSIVE  MANUFACTURERS  OF  COMMUNICATIONS  NETWORK  COMPONENTS 


/! 


Jr  roven 
19  ependable 


VOLTS 


WITH  OR 
WITHOUT 
THERMOSTAT 
CONTROL 


mcromave 

TIIACINC  CLOTH'' 


VULCAN 

FAT  X  MELTER 


An  electric  immersion  heater 
desigfned  specifically  for  melt¬ 
ing  fats,  greases,  waxes  and 
similar  compounds. 

Con  be  set  at  the  top  of  a  55 
gallon  drum  and  so  arranged 
that  it  will  sink  into  the  mass 
as  the  melting  progresses,  right 
down  to  the  bottom. 


MADE  TO  ORDER  ONLY 


Gi»«  complat*  delalU — material 
to  be  melted,  lize  ol  drum.  etc. 


1  ‘'Ki'.itlicis  .ire  ^ill  rii'ht  on  birds 

1  and  even  on  Inili.ins  —  on  them 
■K  \  they  look  nooil  aiul  seive  a  iiselnl 

/  X  V  |iin|M)se.  But  feathers  don't  even 

look  giKid  on  tracing!;  ilotli.  and 
^  \/  vvh.n's  more  they  don't  heloii); 

1^  either.  I  hanks  to  my  unique  fihie 

surfate.  1  am  always  free  fiom 
feathers  despite  repeated  erasures.  Yes.  sir.  woik 
is  taster  and  (leaner  when  vou're  working  on 
Micro  \Vr. WE." 

Micro  \Vt  . WE  exceeds  all  spec  ifuations 
in  minute  perfection  of  weave  —  in  Vk 
transparency  —  in  hetter  hlueprints  — 
in  longer  life.  Test  Micro  Weave  on  V 
your  drawing  hoard.  Send  for  generous  ■ 
sample.  1 


.,,'1  .vj. 


MINIATURE  SOCKETS 
AND  SHIELDS 


National's  7  and  9  pin  miniature  tube 
sockets.  Designed  to  meet  rugged  gov¬ 
ernment  and  commercial  requirements. 
Also  tube  shields  for  both  7  and  9  pin 
sockets.  Bases  for  shields  available  with 
either  spode  bolts  or  holes  for  flush 
mounting. 

MICA  FILLED  BAKELITE 

XOA-7  (n  .50  XOR-7  («  .50 


October,  1949  —  ELECTRONICS 


By  the  expert  mokers  of  Vulcan  Tubulor,  Cortridge,  Flot,  Immersion 
Band  ond  Strip  Electric  Heating  Elements,  including  the  new  Vulcan 
900  series:  Clectri-:  Soldering  Tools:  Electric  Glue  Rots  and  Solder  Pots: 
and  Electric  Branding  Irons. 


VULCAN  ELECTRIC  COMPANY 

DANVERS,  10,  MASS. 


CERAMIC 

XOAC-7  (a  .50  XORC-7  («  .50 

XOAC  9  o  57  XORC  9  «  57 

SHIELDS  7-pin  SOCKETS 
XOS-1  fit  1'A.'  tube  body  (o  .48 

XOS-2  fit  Ua'  tube  body  (d  .48 

XOS-3  fit  2'  tube  body  (n  .48 


SHIELDS  9-pin  SOCKETS 
XOS-4  fit  1  tube  body  (<i 
XOS-5  fit  U/j*  tube  body  (d 
XOS-6  fit  2'  tube  body  (d 


another  C-D  development .  •  • 

a  strong,  lightweight,  LOW-COST  tuhing 

for  your  electrical  applications 


Tubing  -  one  of  the  many  developments  that  have  helped  bring  television 
into  the  mass  market.  Recently  introduced  by  Continental-Diamond  laboratories, 
it  is  ideal  for  electrical,  radio,  and  television  applications  where  a  good  dielectric 
tubing  with  high  strength  and  lightweight  is  needed.  It  is  available  in  a  variety 
of  sizes  and  grades  to  meet  requirements  for  low  moisture  absorption,  forming, 
riveting,  drilling,  tapping,  etc. 

It  is  another  example  of  why  it  pays  to  see  C-D  first  in  your  search  for  the 
right  plastic.  C-D  Plastics  provide  practical  combinaHons  of  mechanical,  elec¬ 


trical,  and  chemical  properties  structural  strength,  lightweight,  moisture,  heat 
and  corrosion  resistance.  For  fast  delivery,  or  help  with  material  selection  prob¬ 
lems,  call  your  nearest  C-D  office,  any  time. 


DE  5.49 

BRANCH  OFFICES  NEW  YORK  17 


CLEVELAND  14 


CHICAGO  11 


SPARTANBURG.  S  C 


SALES  OFFICES  IN  PRINCIPAL  CITIES. 


WEST  COAST  REPRESENTATIVE  MARWOOD  LTD.,  SAN  FRANCISCO  3  •  IN  CANADA  DIAMOND  STATE  FIBRE  CO  OF  CANADA,  LTD.,  TORONTO  8 


h/  f 


IBRE  COMPANY 


Established  1895.  .Manufacturers  of  Laminated  Plastics  since  1911  —  \  l  Mill  l(>  •  111  I  \NN  MU 
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NOWi  A  dual  •Channel 


TUIES  AT  WORK  (continued) 

for  three  days  anti  at  no  time  was 
any  fading  observed.  Careful  com- 
imrisons  of  the  transmitted  and  the 
received  test  patterns  showed  no 
deterioration  of  the  picture  in  any 
reKard.  The  signal  at  the  receiver 
was  approximately  five  times  that 
required  for  a  minimum  usable 
siKnal. 


•  ♦ 


^7^ 


jl/vrUTATU' 

WSVyV-  - 


■  *  w 


THAT  BEATS  MANY  SINGLE  SCOPES 
IN  WEIGHT  .  .  .  SIZE  .  .  .  COST 


“PiiiA  THESE  ADDITIONAL  FEATURES 

•  HIGH  SENSITIVITY  ON  X  OR  Y  AXIS 

•  DIFFERENTIAL  OR  SINGLE-ENDED  INPUT 

•  INTERCHANGEABLE  DEFLECTION  CHANNELS 

•  TRIGGERED  AND  CONTINUOUS  SWEEPS 
2  cps  to  SO  kt 

•  CONTINUOUS  CALIBRATION  VOLTAGE 
INDICATED  ON  PANEL  VOLTMETER 

The  new  H2)  Dual-Channel  Oscilloscope  enables  you  to  observe 
two  independent  signals  simultaneously  .  .  .  without  the  frequency 
limitations  of  electronic  switching  or  costly  optical  systems.  Contain¬ 
ing  two  complete  electron  guns  in  a  single  tube,  it  enables  you  to 
compare  speed  and  vibration,  input  and  output  signals  of  ampli¬ 
fiers,  or  even  a  complete  signal  with  an  expanded  portion  of  the 
signal.  Vertical  sensitivity  is  better  than  0.1  Vdc  in.  Weight  with 
cabinet  65  lbs.;  for  rock  mounting  75  lbs.  Dimensions:  T4!4  'wide, 

1 6%”  high,  2 1  “  deep. 

The  new  H2 1  Dual-Channel  Oscilloscope  is  the  result  of  years  of 
experience  E.T.C.  has  had  os  the  pioneer  manufacturer  of  multi-gun 
tubes  and  multi-channel  oscilloscopes.  If  you  hove  a  problem  which 
can  be  solved  by  utilizing  2,  4,  6,  8,  or  even  10  gun  tubes,  you'll 
Find  us  ready,  willing,  and  able  to  help.  Write  for  full  details. 

l.T.C.  —  THt  ORIGINAL  MANUFACTURIR  OF  MULTI-GUN  TUBES 


RHILADELPHtA  18.  PENNSYLVAMIA 


V«llane-(^oiilroll«*tl 

Multivibrator 

JUUAN  M.  Sturtevant 


REGENKR-XTIVK  KKEDBAl  K,  which  ha.< 
been  employed  previou.^dy  in  im- 
provinK  the  linearity  of  .sawtooth 
Kenerator.^c,  may  Ite  applied  to  multi¬ 
vibrators  and  bloekin^  oscillators 
to  prive  frequency  characteristics 
showinjr  linear  dejtendence  of  fre¬ 
quency  on  the  first  or  second  power 
of  an  input  direct  voltajre. 

The  freciuency  of  a  free-running 
multivibrator  is  determined  by  the 
time  constants  in  the  prrid  circuits 
and  the  voltajres  to  which  the  jrrid 
resistors  are  returned.  If  we  repre- 
^ent  by  the  minimum  voltaKe 
reached  by  the  jrrid  of  T',  (Fijr.  lA), 
by  E  the  cutoff  voltajte  of  V  ,  and 


FIG.  1 — Schematic  diagrami  of  ordinary 
(A)  mulliTibrator,  and  one  haring  a 
irequency  which  rariee  with  a  direct 
voltage  E, 
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(fitUteicf  i*t 


XHE  special  problems  inherent  in  tele¬ 
vision  receivers  have  been  given  careful  atten¬ 
tion  by  Erie  Resistor  engineers  in  designing 
condensers  for  these  applications. 

The  components  illustrated  above  have  been 
correctly  designed  for  efficient  operation  at 
high  frequencies.  The  condensers  have  low 
series  inductance  and  incorporate  specially 
designed  terminals  and  mounting  arrange¬ 
ments.  Of  special  interest  is  the  high  voltage 
Erie  Double  Cup  condenser  for  power  supply 


filtering  circuits.  Rated  at  15  KV  and  having  a 
capacity  of  .0005  mfd.  these  units  are  unusu¬ 
ally  compact  and  economical.  Plashc  coil  and 
transformer  forms  are  custom  injection  molded 
to  customer's  specifications. 

We  will  be  glad  to  send  you  technical  data 
and  samples  on  any  of  the  condensers  shown 
above.  Our  engineers  are  at  your  service  to 
develop  special  ceramic  or  mica  condensers 
for  television  applications. 


'Ceromj 


it  Q  ttadt  nomt  and  rtitra  to  ctramic  dttlmctnc  condtni 


\ufQcturtd  by  Erit  Ettittot  Corp. 
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NO  TONK  LIKE 

TITONE^ 


MtKEIS  OF  STEATITE.  TITANATES.  ZIKCON  PORCEIAIN.  AlUMIHA.  EIGHT  DUTY  REFRACTORIES.  CHEMICAL  STONEWARE  4 


FORMVAR  -  FORMEX  -  ENAMEL 

INSULATION 
STRIPPED  CLEAN  , 
IN  SECONDS/ 


meet  (hanging 
pkkup  needs! 


SOtf'  a  futl  line  of  Tieone's  amaxing 
ceramic  pick  upt^made  Py  famout 
Sonotone!  All  with  these  great  Paste 
features:  Full  frequency  (reeponee 
from  5t  to  !•,•••  cycles.)  Bell«Hk« 
tupertone  makes  new  or  old  players 
thrilling.  Climate-proof,  moisture- 
proof,  funaus-proof !  Lightest  preesure 
saves  needle  wear,  revives  worn  records. 
NO  needle  talk!  NO  crystals,  magnets, 
filaments  to  fall.  NO  pre-amplifiers. 
Performs  perfectly  for  years! 


1.  Dip  wire  in  X-VAR  for  3  seconds,  then  withdraw. 

2.  Expose  to  air  and  watch  coating  disintegrate. 

3.  Wipe  wire  clean.  Whole  operation  takes  a  matter  of  seconds. 


X-VAR  is  non-corrosive  and  docs  not  creep.  Now  in  use  by  loading 
manufacturers  of  electrical  products.  Write  for  fRlE  SAMPLE  tor  totting. 


FIDELITY  CHEMICAL  PRODUCTS  CORP. 

472  FRELINGHUYSEN  AVE.  NEWARK,  5,  N.  J 


REDUCE  ASSEMBLY 
REJECTS  WITH... 


THAT  WITHSTAND  HIGH  SOLDERING 
TEMPERATURES 

ARE  IMMUNE  TO  ROUGH  SHOP 
HANDLING 

HAVE  TINNED  SHOULDER  FOR  RAPID 
ASSEMBLY 

FOR  200*C  SERVICE  ON  SPECIAL 
ORDER 


A  tinned  surfdcc.  permdnendy  bttnded  to  the  gldzed 
body  of  these  terminals  permits  rapid  soldering  to  any 
metal  enclosure,  hxcepiiunal  strength  of  the  steatite 
body  practically  eliminates  assembly  rejects  that  fre¬ 
quently  result  sbhen  other  tspes  of  terminals  are  sub¬ 
jected  to  soldering  temperatures  or  rough  handling, 
leads  are  brought  out  through  an  axial  hole  in  the 
center  of  the  bushing  and  terminated  on  the  tinned  lug. 
A  drop  of  stflder  on  the  hole  effects  a  complete  hermetic 
se.il.  for  complete  informatMin  concerning  tinned 
steatite  terminals,  call  or  write  today. 


OfFtCfS  and  KANf:  CROW  S  MILL  ROAD,  KEASBEY.  N.J. 
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THERMADOR 

TRANSFORMER 


UNITS..., 

^  *  TRANSFORMER 

for  any  Voltage  and  Amporago  Rating  , 


I  VICKERS 
I  SELENIUM 
I  RECTIFIER 


Weights  listed  —  lontact 
freight  agent  for  cheap¬ 
est  means  of  shipment 
and  include  charge  with 
remittance. 


R.RS.  Power  Conversion  Units  specially 
designed  to  convert  any  d-c  Receiver, 
Transmitter,  etc.,  into  a-c  use.  No  rewiring 
necessary;  simple,  easy,  quick  installation. 
No  Tubes!  Instant  Warm-up!  Cool  Oper¬ 
ation!  No  Maintenance!  Low  Cost! 

Installation  Diagram  with  each  unit. 

When  ordering  — be  sure  the  input  rating  of 
your  dynamotor  does  not  exceed  the  d-c  output 
rating  of  the  rectifier.  For  example,  12  V.  2 
amp.  dynamotors  require  Rectifier  No.  S-295A 
and  Transformer  RPS  8883. 


All  prices  F.  O.B.  Los 
Angeles  (California  pur¬ 
chasers  add  sales 

tax).  Include  25%  with 
orders— balanceon  de¬ 
livery.  Foreign  orders 
cash.  Address  corre¬ 
spondence  Dept.  Q-7. 


Disfribufed  Nofionoify  by 


1501  SOUTH  HILL  STREET  •  LOS  ANGELES  IS.  CALIFORNIA  •  PHONE  PROSPECT  7471 


AU 

NEW- 

FULL  WAVE  VICKERS 

All  NEW 

-THERMADOR  TRANSFORMERS  1 

SELENIUM  RECTIFIERS 

50  60  Cyc— 117  Volt  Primory  Rating  I 

{For  Tor 

s.  see  Note  A) 

1 

Coda  No 

d-c  Output 

Ship. 

Amoteurs 

Code  No. 

Secondary 

Ship.  Amoteurs  I 

Rectifier 

Volts  Amps. 

Wt  lbs 

Net  Pr. 

Transformer  Volts  Amps.  Wt.  lbs. 

Net  Pr. 

S  295A 

14 

2 

1.25 

S  6  95 

RPS  8883 

18 

3 

35 

S  3.75 

S  4S8A 

14 

45 

1.75 

7.25 

RPS  8884 

18 

52 

5.5 

4.25 

S-167A 

14 

10 

375 

1095 

RPS  8885 

18 

12 

12 

6.15 

S  292A 

14 

40 

12 

29  95 

RPS  8886 

18 

46 

35 

19.65 

S  296A 

28 

18 

1.25 

575 

RPS  8888 

36 

2 

5 

4.15 

S  344A 

28 

5 

5.75 

11  50 

RPS  8889 

36 

6 

12 

6.75 

S  172A 

28 

10 

6 

1650 

RPS  8892 

36 

12 

25 

11  65 

S  291A 

28 

20 

12 

29  95 

RPS  8890 

36 

23 

32 

19.25 

S  297A 

28 

40 

23 

52.25 

RPS  8891 

36 

46 

78 

51.25 

NOTE  A 

All  transformers 

hove  3  eatro  taps 

-for 

eiomplo 

20,  19,  18,  t7.vol 

s  ond  38,  37, 

36,  35  volts. 

PilDIO  PRODUCTS  SALES,  INC. 
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WARD  LEONARD 

RELAYS 


4. 


NEW-  V 

a  Mighty  Midget  Buiit  for 
Miiiions  of  Operations 


TUBES  AT  WORK  (continued) 


FIG.  2- -  Curve  showing  frequency  varia* 
tion  of  multivibrator  of  Fig.  IB  as  a  funo» 
tion  of  voltage  E- 


by  /•;,  thi-  voltiiKt*  to  which  H,  is  re- 
tiiriUHi,  then  the  recovery  of  the 
jrrid  of  I’,  follows  the  exponetial 
curve  yiven  by 

<•1  t:,  -  -  Et^  )  c~  ii^c\  (1) 

provided  li  >  li,  ,  and  the  off 
time  of  this  tube  is 
E,  -  E, 

ti  Ui(\  111  {-’) 

hi  — 

Similar  expressions  hold  for  V;.  It 
is  evident  that  the  freiiuency  of  the 
multivibrator,  jriven  by 


semi-knife-edge  bearing 
reduces  frictional  wear 

This  is  Ward  Leonard’s  new  Bulletin  110  Midget 
Relay  for  long,  trouble-free  service,  particularly  in 
equipments  subject  to  vibration. 

Exceptionally  good  vibration  charaaeristics  are  due 
to  proper  proportioning  of  contact  masses  and  spring¬ 
ing  combined  with  heavy  pressures  on  both  normally 
open  and  normally  closed  contacts. 

Higher  contact  ratings  than  most  midgets.  Available 
up  to  .^-pole,  double  throw.  Contact  finger  leads  are 
insulated  with  the  new,  impregnated  glass-fiber  tubing. 

Write  for  Bulletin  1  10.  Ward  Leonard  Electric  Co., 
31  South  Street,  Mount  Vernon,  N.  Y.  Offices  in  prin¬ 
cipal  cities  of  U.  S.  and  Canada. 


lUCTRIC  COMPANY 

RCSISTORS  •  mOSTATS  •  MLAYS  •  CONTROL  DEVICES 


can  be  varied  by  varying  and  E,. 

The  logarithmic  dependence  of  f 
on  E,  and  E,  can  be  changed  to  a 
linear  variation  by  employing  re¬ 
generative  feedback  to  convert  the 
grid  recovery  curves  to  straight 
lines.  This  type  of  feedback  has 
been  very  successfully  employed  in 
the  design  of  accurately  linear  saw¬ 
tooth  generators. 

In  the  circuit  of  Fig.  IB,  the  cur¬ 
rent  which  charges  C,  during  the 
recovery  of  the  grid  of  F,  is  held 
nearly  constant  by  employing  feed¬ 
back  from  the  cathode  follower  T, 
to  maintain  a  constant  voltage  drop 
across  AV.  The  analysis  of  this  cir¬ 
cuit  is  very  simple  if  the  imped¬ 
ances  of  the  source  of  E„  the  diode 
V,  and  the  cathode  follower  are 
small  enough  so  that  the  coupling 
capacitor  C  can  be  charged  to  the 
reipiired  voltage  in  a  time  short 
compared  to  the  off  time  of  If 
this  condition  is  fulfilled,  the  initial 
voltage  across  At.  will  be  E,  — 

This  voltage  will  be  maintained  if 
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TYPE  1001-A 


Standard-Signal  Generator 


•  MODERATE  COST  THROUGH 
SIMPLIFIED  DESIGN 

•  UNUSUALLY  LOW  LEAKAGE 


Reor  view,  removed  from  metol  cobinet.  Semi-unit  comtruction 
With  power  tupply  01009  top,  completely  enclosed  shielded  ond 
filtered  corner  oscillotor  m  center,  and  ottenuotor,  corner  control, 
oudio  oscillotor  ond  modulation  control  ot  bottom. 


Cover  removed  from  oscillator  comportment  Note  two-piece 
construction  of  cover,  each  being  insulated  from  the  other  ond 
making  contact  with  both  surfaces  of  the  metal  bos  housing  the 
oscillotor.  All  leods  to  this  bos  ore  carefully  filtered  to  prevent 
teakage. 


The  complete  oscillotor  plugs  in  and  out  of  the  metal  box  shown 
above,  making  testing  and  servicing  particularly  easy  The 
oscillator  can  be  operated  when  removed  from  its  shielding  box. 
Extra  precoutions  have  been  token  to  insure  excellent  contoct 
between  the  pre-loaded  contact  springs  and  the  cylindrical 
contacts  on  the  oscillator  coil  turret  shown  at  extreme  right 


manv  mechanical  and  electrical  improvements,  the  Tv|>; 
xX  U^Jl-A  StanJard-Sinnal  Generator  replaces  the  once-popular 
Tyjx' 

Rui't’edlv  designed,  with  unii^ue  mechanical  construction  and 
simpliiied  circuits,  this  generator  has  exceptionally  low  leakage. 
Through  the  elimination  of  a  number  of  circuit  frills  it  has  been 
possible  to  keep  its  cost  to  a  moderate  hgure. 


ABRIDGED  SPECIFICATIONS 

CARRIER-FREQUENCY  RANGE:  5  kc  to  30  Me  in  eight  loga¬ 
rithmic,  direct-reading  ranges. 

FREQUENCY  CALIBRATION;  accurate  to  ±  1'  i . 

INCREMENTAL-FREQUENCY  DIAL;  indicates  increments  of  0  1 
[x-r  cent  of  frequency  per  division  up  to  13  Me. 

OUTPUT  VOLTAGE;  open-circuit  voltage  ad|ustable  from  less 
than  0.1  microvolt  to  200  millivolts.  Two-volts  output  available 
from  a  second  jack. 

AMPLITUDE  MODULATION:  adjustable  from  0  to  80'  i  either 
w  ith  41X)-cvcle  built-in  source,  or  over  20  to  13,000  cycles  from 
an  external  source. 

LEAKAGE:  stray  fields  are  substantially  less  than  1  microvolt 
jx-r  meter  two  feet  from  the  generator. 

INCIDENTAL  FREQUENCY  MODULATION;  vanes  from  10  to 
100  parts  per  million,  at  80'  ,  a  m.,  over  each  range  except  13-30 
Me  where  it  may  be  three  times  this  amount. 

ENVELOPE  DISTORTION:  about  6'  ;  at  80'  I  modulation. 

NOISE  LEVEL;  carrier  noise  level  corres[X)nds  to  about  0.1' 
modulation 

Fullv  90  per  cent  of  the  needs  for  a  standard-signal  generator  for 
general  laboratory  use  are  adequately  met  in  this  carefully  designed 
G-R  instrument,  where  the  ultimate  in  accuracy  and  stability  is  not 
required 

TYPE  1001-A  STANDARD-SIGNAL  GENERATOR . $595.00 

General  Radio  Company 

Cambridge  39,  Massachusetts 


/ 


YEARS 


dapciMlabI*  »*rvk«  and 


/  nAnWDVUh 

...  192  PAGES  of 

\  information 

Engineers,  designers,  purchasing  agents  — 

^  GET  YOER  COPY 

\ou  Kill  find  complete  data  on  the  lamps  used  in  pilot  lights. 

.^nd  illustrations  •  all  full  size  >  of  hundreds  of  items  you  will  use. 
r here  is  a  table  of  resistors  for  operation  of  lamps  on  all  voltages. 
Complete  dimensional  data  on  each  unit. 

INI  ore  than  2.000  Underwriters*  Listed  Assemblies.. 

The  DIAL  LIGHT  COMPANY  of  AMfXtICA 

Foremost  Manufacturer  of  Pilot  Lights. 

900  BROADW  AY.  NEW  YORK  3,  N.  Y.  TELEPHONE  SPRING  7.1300 


(<fZ  Ha4(dk9^  D-I49 


ZO 

w«*** 


-r-  ‘Jt  *9* 

o«a  t"**'*'*"* 

Compo""*** 


Materials  for  potting,  dipping  or  impreg¬ 
nating  all  types  of  radio  components  or  all 
kinds  of  electrical  units.  •  Tropicalized 
fungus  proofing  waxes.  •  Waterproofing 
finishes  for  wire  jockets.  •  Rubber  finishes. 
•  Inquiries  and  problems  invited  by  our 
engineering  and  development  loborotories. 


lepliBr  Mills,  Inc.  has  baan  known  for  Its 
uiiHoroillii  of  product  since  1840. 


ZOPHAR  MILLS,  Inc.  ^ 

ISTASU»W>  1M0  ^ 

117  26th  STREET,  BROOKLYN  32,  N.  Y.  1 


DC  Silkone  (Life-time) 
Lubrication  Pays  Dividends 

The  more  progretsive  manufacturers  of  elec* 
tricol  equipment  have  found  that  DC  Silicone 
(life-time)  lubrication  gives  their  customers  long 
term,  trouble-free  service.  That's  true  in  motors 
ranging  from  industrial  units  to  the  "flea-power'* 
synchrOTYOus  motors  used  in  the  kilowatt  demand 
meters  and  time  switches  made  for  electric  utility 
companies  by  Songamo.  These  devices  must 
give  several  years  of  continuous  and  absolutely 
accurate  service  whether  they're  installed  in  the 
North  where  temperatures  drop  to  *-40  F.  or 
in  the  South  where  internol  temperatures 
reach  180  F. 


OC  33  Silicon*  Creof*  refami  lU  conii|f*ncy  fo 
permit  timing  motort  in  domond  meters  and  f  mo 
switches  to  operot*  ot  constant  speed  in  spit*  of 
vorying  chmotic  conditions. 


Songonso  engineers  specified  DC  33  Silicone 
Grease  for  the  bronze  sleeve  bearings  of  these 
small  synchronous  motors  ofter  e*tensive  com¬ 
parative  testing.  Their  tests  proved  that  DC  33 
was  superior  to  any  other  lubricant  for  this 
application  because  it  is  procticolly  non¬ 
volatile,  heat-stable,  and  because  it  has  low 
torque  at  low  temperatures.  Final  proof  is  the 
fact  that  thousands  of  these  little  motors  have 
given  faultless  service  ever  sirKe  Sangamo 
started  to  use  DC  33  Silicone  Grease  over  3 
years  ago. 

In  oven  and  toaster  timers,  parking  meters, 
wind  velocity  indicators  and  in  the  permonently 
sealed  bearings  of  industriol  motors,  Dow 
Corning  Silicone  Oils  and  Greases  have  made 
permanent  lubrication  a  practical  reality.  You 
con  obtain  more  information  about  Dow  Corning 
Silicone  Greoses  from  our  nearest  bronch  office 
or  by  writing  for  data  sheet  No.  Q-10. 

DOW  CORNING  CORPORATION 

MIDLAND,  MICHICAN 
Atlento  •  Chicogo  •  Clevelond  •  Dellas 
Los  Angeles  •  New  York 
In  Conodo:  Fiberglet  Cenodo,  Ltd.,  Toronto 
In  Englond:  Albright  ond  Wilton,  Ltd.,  London 
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riwCollinllZL-al 


vhf  aircraft  transmhtar 


Fawntain  City  Bonk  Bldg. 
KNOXVILLE 


Collint  17L-2  vhf  Irantmiltar  and 
SIR-2  vhf  navigatien-communica- 
Itan  racaivar  in  duol  thock-meunt. 


IN  RADIO  COMMUNICATIONS,  IT'S 
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Development  of  o  full  line  of  naviKation  and  commu¬ 
nication  equipment  for  aircraft  use  in  the  vhf  and  uhf 
bands  is  a  continuing,  first-line  project  at  Collins  Radio 
Company.  The  purpose  is  to  make  available  to  the  avia¬ 
tion  industry  complete,  integrated  radio  facilities  ful¬ 
filling  all  requirements  for  navigation  and  communica¬ 
tions  over  the  Federal  Airways.  This  program  is  closel>- 
meshed  with,  and  will  progress  with,  the  interim  and 
long-range  programs  of  the  Radio  Technical  Commis¬ 
sion  for  Aeronautics. 

The  new  Collins  17L-2  shown  above  is  a  product  of 
this  Collins  project.  It  provides  transmitting  facilities 
on  all  channels  reserved  for  aircraft  communications  in 
the  vhf  band. 

The  17L-2  transmitter  is  intended  as  a  companion 
equipment  for  either  the  Collins  51U  vhf  communica¬ 
tion  receiver,  or  the  Collins  51R  vhf  navigation  receiver 
now  in  almost  universal  use  by  the  leading  airlines  of  the 
United  States. 


17L-2  Sp«cificafions 

Power  Output;  Eight  watts  or  better  into  a  52  ohm  load. 

Modulation  Capability :  Up  to  90%  on  voice  from  a  carbon 
microphone  or  on  a  1000  cps  tone  for  MCW. 

Mixlulation  Fidelity:  Within  3  db  from  300  to  4000  cps. 
Distortion  at  1000  cps,  90%  modulation,  less  than  10%. 

Stability;  0.007%  under  all  service  conditions;  i.e.,  from 
0-95%  humidity;  from  —55  to  +72  degrees  C;  and  with 
supply  voltage  variations  of  ±  10%. 

Side  Tone:  Side  tone  output  100  milliwatts  into  a  500  ohm 
audio  circuit.  Side  tone  is  derived  from  modulated  r-f  car 
rier  providing  complete  check  on  operation. 

Spurious  Responses:  All  undesired  signals  radiated  by  the 
transmitter  are  at  least  80  db  below  the  r-f  carrier. 

Power  Requirements;  Standby,  transmitter  only,  1.0  amps, 
at  26.5  V  d-c  or  2.0  amps,  at  13.5  v  d-c.  Transmitting,  7.5 
amps,  at  26.5  v  d-c  or  15.0  amps,  at  13.0  v  d-c. 

Mechanical;  The  transmitter  is  housed  in  a  standard  ‘ 
ATR  size  case  (JAN  A-l-d).  All  power  and  control  con¬ 
nections  are  made  through  a  rear  mounted  multi  con¬ 
tact  plug.  Coaxial  connectors  for  antenna  and  com¬ 
panion  receiver  connection  are  mounted  on  the  front 
panel.  Weight  of  the  transmitter  is  19  pounds. 

We  shall  be  glad  to  send  you  more  complete  information 

about  the  Collins  17L-2  transmitter  on  request. 


COLLINS  RADIO  COMPANY,  Cedar  Rapids,  Iowa 


1 1  W.  42nd  $1. 
NEW  YORK  IB 


2700  Wasi  Oliva  Ave. 
BURBANK 


M  &  W  Towor 
DALLAS  I 


ECIFY.... 


MALITE 


FOR 


SAFETY 

ECONOMY 

CAPACITY 


itii 

For  high  voltage  power  supply  circuits  of  television  receivers,  specify 
our  =102  COSMALITE  COIL  FORM.  Note  the  sturdy,  heavy-wall 
construction  . . .  the  clean-cut,  accurate,  punched  holes  and  notches. 
Ask  about  the  many  other  advantages  of  these  outstanding 
Cosmalite  Coil  Forms. 

'l9^r 

COSMALITE  COIL  FORMS  WITH  COLLARS,  made  from  our  =96 
Cosmalite,  are  a  fibre  base  phenolic  tubing,  also  of  the  highest 
quality  at  the  lowest  production  cost.  Specify  that  the  collars  be 
included  and  positioned  on  the  core  and  thus  secure  a  snug  fit  and 
an  electrically  stronger  assembly. 

COSMALITE  is  a  proven  product 
backed  by  over  25  years  of  experience. 

•Reg  U  S  Pot  01* 


TUBES  AT  WORK  (continued i 

C'  C_;  and  the  .slope  of  the  (/riii 
recovery  line  will  then  be  (H  — 
/■•’....ii.l  /i  Thus  the  oil'  time  of 
l’_.  is  jriven  by 


If  /i'C,  so  that  the  olf 

time  of  r  is  nejrliKible  compared  to 
that  of  I’,  the  fretpiency  is  very 
nearly 

1  -  ^■•ni.n 

^  -  F-'j  *  ’ 

Obviously  must  be  less  than 
A’.,,.,,  to  have  the  cathode  follower 
function  jiroperly. 

The  data  jilotted  in  ^'i^r.  2  were 
olitained  usiiijr  the  circuit  para¬ 
meters  indicated.  The  off  time  of  V, 
was  about  40  micro.seconds.  The 
solid  line  is  calculated  usiiiK  the 
characteristics  of  (>SN7  tulH*s  jriven 


FIG.  3  —Blocking  otcillalor  with  ieedback 
to  provide  linear  l.equency  chanqe  with 
voltaqe  chonge  is  shown  in  B.  The  cir¬ 
cuit  in  A  shows  how  regenerative  feedback 
on  both  multivibrator  grids  gives  a  fre¬ 
quency  varying  os  the  square  of  direct 
voltage  E 


^/^CLEYELANDCONTAINERt^ 

6201  BARBERTON  AVI.  CLEVELAND  2,  OHIO 

.CNTS  AND  SAIES  OOlCES  ol  Plytnouih  W.ic  CNioun  Dinn.i  OuAcntbuig  N  1  Jomisbiirg  N  1 
ABRASIVE  DIVISION  ol  CN.tlond  Oh.o 
CANADIAN  RIANT  The  CNvtloml  CnnlninAi  Conixlii  lid  Prexoli  OnloilA 


BEPeESf  NIAIIVT  S 

CANADA  WM  T  EAPROn,  Eighth  liNE  PR  O.  OAKVILIE.  ONTARIO 

”n7°''tOrV'^  I  R  T  hurray,  RU  CENTRnt  AVE  EAST  ORanOE.  NJ  /. 
NEW  ENG. AND  E  P  PACT  AND  ASSOCIATES  V63  TARhiNOTON  av 
WEST  hartiORD.  conn 


in  the  tube  manual;  the  circles  are 
fre«|ueneies  measured  by  usiny  the 
sawtooth  waveform  at  the  cathode 
of  r.  as  sweep  voltage  for  an  oseil- 
loseope  on  the  vertical  plates  of 
which  the  output  of  a  Hewlett- 
Packard  audio  oscillator  was  im¬ 
pressed.  The  frequency-voltape  re¬ 
lation  is  linear  within  an  average 
deviation  of  4  cycles  over  a  20- 
fiihl  ran^re  of  freipiency,  and  ajrrce.H 
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THIS  SMALL,  COMPACT  CLARE  RELAY 

WILL  SWITCH  1250  WATTS  WITH  AN  INPUT  OF  1  WATT! 

This  new  CLARE  Type  “JMS”  Relay  is  a  sensitive  relay  for  switching 
heavy  a-c  loads  with  small  d-c  controlling  currents  ...  as  high  as  1250 
watts  can  he  switched  with  a  l*watt  input. 

It  combines  the  outstanding  features  of  the  larger  CLARE  Type  “CMS” 
Relay  with  the  small  si/e  and  light  weight  of  the  CLARE  Type  “J”  Relay 
and  employs  a  new-type  Micro  precision  switch  of  unusual  efficiency 
and  compact  design. 

The  CLARE  Type  “IMS"  Relay  is  especially  suitable  to  locations  sub¬ 
ject  to  sudden  jolts,  constant  vibration  or  tilting.  It  may  be  provided 
w  ith  either  one  or  two  Micro  snap-action  sw  itches,  or  with  one  switch 
and  a  pileup  of  twin-contact  springs.  Eor  installations  where  quick 
removal  or  replacement  may  be  desirable,  it  may  he  fitted  and  w  ired  to 
a  standard  radio  type  plug. 

This  new  relay  is  a  development  of  CLARE’s  unceasing  effort  to  keep 
pace  w  ith  every  industrial  relay  requirement.  Our  engineers  and  sales 
representatives  are  constantly  at  your  service  to  provide  just  the  relay  to 
meet  your  specific  need. 

For  full  information  on  the  CLARE  Type  “JMS”  Relay,  look  up  the 
(TARE  office  in  your  classified  telephone  directory  ...  or  write  for 
Kulletin  102  to  C.  P.  Clare,  47  19  Vi'est  Sunnyside  Avenue,  Chicago  .50, 
Illinois.  In  Canada:  Canadian  Line  Materials  Ltd.,  Toronto  1.5.  Cable 
Address  CLARELAY. 


Showing  mounfing  of  tnop-oction  switch  on 
CLARE  Typo  "JMS’*  Relay  with  tingle  ormotgre. 


CLARE  Type  "JMS"  Relay  with 
tingle  arm  armature,  equipped 
with  one  snap-action  twitch. 


CLARE  Type  "JMS"  Relay  provided  with  dou 
ble  armature  and  two  snap-action  twitches 


STANDARD  SPECIFICATIONS 


Contacts:  Snap-action,  enclosed.  Varying 
capacity:  10  amperes  at  125  volts;  5  am¬ 
peres  at  250  volts. 

Residual:  Lock  Screw  (Adjustable). 
Mounting:  May  be  mounted  on  relay 
bases  or  strips  as  well  as  mounting  bars  or 
individual  mounting  brackets. 
Dimensions:  Overall  length:  214’;  width: 
I'/l”;  height:  2'. 

Weight:  Net:  4  oz.  (approx.);  Shipping: 
Yl  lb.  (approx.) 


Write  for  Clare  BULLETIN  102 


WANT  TRUE  ' 
ECONOMY  IN 
MOLDED  PLASTICS? 


STODDART  NM-20A 

RADIO  INTERFERENCE  AND  FIELD  INTENSITY  METER 


voltmeter  (bolonced  or  unbalanced), 
frequency  selective  over  the  CON* 
TINUOUS  RANGE  ISO  kc  to  25  me 


•  A  portable  unit  that  you  can  DEPEND 
upon!  Designed  especially  to  with¬ 
stand  the  rigors  of  all-weather  field 
operation  and  yet  provide  reliable 
performance. 

•  Measures  FIELD  INTENSITIES  of  radio 
signals  and  r.f.  disturbances  using 
either  a  rod  ontenna  or  a  rotable 
loop  antenna. 


•  ONE  MICROVOLT  SENSITIVITY  as  o 
two-terminal  voltmeter;  2  microvolts- 
per-meter  using  rod  antenna. 


•  Operates  from  self-contained  dry  bat¬ 
teries  or  external  A.C.  power  unit 
providing  well-regulated  filament  and 
Moy  be  used  as  a  two-terminal  r.f.  plate  supplies. 

Write  for  complete  technical  dota 

STODDART  aircraft  radio  CO. 

Main  office  and  plant:  1346  Connecticut  Ave. 

6644  Sonia  Monica  Bl.d.  Geneiol  Motors  Bldg,  Circle  Bldg. 

Hollywood  38,  Calif.  Oetroil  1,  Michigan  Washington  6,  D.  C. 

Phone  Hillside  9394  Phone:  Trimly  1-9360  Phone:  Hudson  7313 


lObSNEPPERHAN  AVENUE,  YONKERS  3.  NEW  YORK 


Thc-rc  jrc  so  munv  pUslics,  so  many  design  factors,  so  many  angles 
involved  in  choosing  from  among  the  different  molding  methods 
that  it  pays  to  get  the  best,  most  experienced  help  with  your  custom 
molding  jobs. 

This  help  is  available  from  the  Watertown  man  virtually  on  your 
doorstep.  He's  backed  by  our  .V4  years  experience  and  complete 
facilities,  including  a  laboratory  second  to  none  in  the  industry,  to 
develop,  produce  and  test  your  part  or  product  to  your  satisfac¬ 
tion  .  .  .  and  your  customers'.  _ ^ 


.  .  or  inwttT  hi  miii<  •  •  • 

Utm  W.  W'ltharow. 
'^HathMi^  V»Uaiiii^*'4  to. 
1917  first  *»o.# 

Irnciuo— G.  W.  Hontissoii. 

I7J  SovooHi  **o. 
los  Biifiolo*— ^  fotoy. 

Hotiood  VoUoBiiod  fihrt  to. 
1J3$  lost  ligV*'  «• 


.  C..IOO.  »ohW  ,h»tk.  iohooMuopniits  . 

^Howo  —  lodoT.-.-r^ 

Y«ik— H.  *•  tookooi.  17$  fH*  »»• 
m-HMIoimI  hisololioiis  to., 

t-Cforg*. 

G.  W.  Wooscooc  oJIaliof 


Dolfoil— k 
Clociltd- 
Mihooiikoo 


|IUIor,7J9H.Broodi«o» 


coMMcr 


CONTACTS 


in  BRUSHES 

lor  high  current  dentity  mini¬ 
mum  wear  low  contact  drop 
low  electrical  noise  self-luM- 
cation 

in  CONTACTS 

for  low  resistance  non-welding 
character 

GRAPHALLOY  works  whofo  othors  won't! 
Spocify  GRAPHALLOY  with  confMonco. 

tpociof  lilvor- imprognotod  grepKHo 


f 

— ^  1 

r 

WB 
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NATIONA 


SEARCH  CORPORATION 


EMdSHMEIEEnMG 


HEAT  TREATING 


DEGASSING^  | 

brightIoldFring  ^ 

METAL  DISTILLATION  "1 


MELTING  and  CASTING 


PRODUCTION  FURNACES  —  MEITINC  AND  CASTING 


High  Vacuum  Metallurgy  is  not  new  as  labo¬ 
ratory  techniqite.  It  is  new  as  a  practical  indus¬ 
trial  operation. 

Tor  the  first  time,  National  Research  Corpora¬ 
tion  offers  its  services  to  design  and  build,  to 
your  requirements,  furnaces  which  operate  in 
the  micron  pressure  range.  Pressures  run  as  low 
at  IC  mm.  Hg.  absolute. 

Six  years’  experience  in  the  engineering  and 
construction  of  High  Vacuum  metallurgical 
equipment  is  at  your  disposal.  Write  National 
Research  Corporation. 


DECASSINC  FURNACE 


I  VACUUM  ENGINEERING  DIVISION, 
to  '  National  Research  Corporation. 

I  Cambridge  42,  Massachusetts 


We  supply  a  complete  line  oF  diFFution  pumps,  vacuum  gauges,  valves,  seals,  coating  equip¬ 
ment,  dehydration  equipment  and  special  high  vacuum  apparatus. 
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well  with  that  predicted  by  Eq.  5. 

The  circuit  of  Fig.  IB  can  be 
modified  to  serve  as  a  moderately 
linear  delay  circuit  by  usinjf  direct 
coupling  through  a  suitable  resist¬ 
ive  divider  from  the  plate  of  V,  to 
the  grid  of  V„  the  grid  resistor  of 
r,  being  returned  to  A\-.  A  positive 
trigger  applied  to  the  grid  of  F  ,  or 
a  negative  trigger  to  the  plate,  will 


FIG.  4  Frequency  of  multieibrolor  shown 
in  Fi9.  3B  ai  a  function  of  tho  tquaro  of 
tho  Toltaqe  £ 


If  you  have  a  fabricating  or  processing 
problem  involving  paper  ...  if  you  re¬ 
quire  definite  technical  characteristics 
and,  above  all,  dependable  uniforni/ty, 
it  may  be  worthwhile  for  you  and 
Mosinee  technicians  to  get  together. 
Mosinee  is  not  interested  so  much  in 


initiate  one  cycle  of  operation.  A 
delayed  trigger,  with  delay  time 
controlled  by  f,'.,  can  then  be  de¬ 
veloped  in  the  usual  way  by  differ¬ 
entiating  the  plate  signal  of  F  and 
inverting  the  negative  pip,  or  by  the 
use  of  a  blocking  oscillator. 

Regenerative  feedback  may  be 
applied  in  a  similar  manner  to  a 
blocking  oscillator,  although,  as 
might  be  expected,  there  is  consid¬ 
erably  more  short  time  fluctuation, 
or  jitter,  than  found  with  the  multi¬ 
vibrator  circuit.  typical  schem¬ 
atic  diagram  is  given  in  Fig.  .tA. 
The  observed  frecpiency  of  this  cir¬ 
cuit  fits  the  equation  /  =  2,080  — 
34.4  £■  with  an  average  deviation 
of  about  16  cycles  for  K  between 
—  60  and  -  80  volts  (frequency  be¬ 
tween  2  and  4,800  cycles). 

A  multivibrator  who.se  frequenc.v 
is  linearly  dependent  on  the  square 
of  a  direct  voltage  is  obtained  by 
applying  regenerative  feedback  to 
both  grids.  If  the  circuit  is  com¬ 
pletely  symmetrical  as  shown  in 
Fig.  3B,  and  E,  =  -f  E,  E,  = 
E,  —  E,  the  frequency  is  given  by 


terms  of  volume  production  as  in  our 
ability  to  render  helpful  ser\'ice  to  man¬ 
ufacturers  in  the  field  of  electronics 


and  in  the  electrical  goods  industry.  Our 
"paperologists”  are  at  your  service  for 
consultation.  Please  write  Dept.  E. 


MOSINEE  PAPER  MILLS  COMPANY*  MOSINEE,  WIS. 


2RC  (E„,  -  (^:o  -  ^  ’ 

The  control  voltages  can  be  sup¬ 
plied  by  a  differential  direct-coupled 


\ 
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RADIO  •  TELEVISION  • 
GENERAL  ELECTRICAL 

For  greater  strength:  Allen  O  Head  Screws 
permit  the  use  of  smaller  sizes.  For  instance 
a  No.  6  Allen  O  Head  Cap  Screw  is  equi¬ 
valent  to  a  No,  8  conventional  screw. 

For  space  ecenamy:  Allen  O  Head  Screws 
permit  closer  spacing  of  screws,  eliminate 
projecting  heads. 

For  greater  hoUing  power:  Allen  O  Head 
Screws  are  insurance  against  avoidable 
costly  service  operations. 

In  hard-te^eoch  ptoces:  Allen  O  Head 
Screws,  plus  Allen  Hex  Keys  and  Drivers 
surt  screws  easily  and  save  awkward 
"fingering  in.” 

For  fine  adjustments,  close,  snug  lit  between 
key  and  screw  permits  delicate  adjustments 
that  suy  put. 

For  tamper-proof  settings  in  gauges  and  in¬ 
struments,  Allen  O  Head  Screws  can  be 
set  below  surface  and  wax  sealed. 

fif  vibration  is  a  factor,  the  precise  Qass  3 
fit  of  Allen  O  Head  Screws  will  build 
longer  trouble-free  life  into  the  product. 

For  o  ready-made  threaded  hale,  the  new 

Allenut  offers  greater  holding  power  and 
positive  anchor  in  soft  metals. 


Allen  O  Head  Screws  are  available 
as  standard  items  in  a  wide  range 
of  sizes  ranging  upward  from  No.  4 
X  1/8".  NC  and  NF  threads.  Popu¬ 
lar  sizes  also  available  in  18-8  non¬ 
magnetic  stainless  steel.  Set  screws 
stocked  in  cup,  oval,  flat  cone  and 
half  dug  points  (full  dog,  special). 

Sold  only  through  leading  distribu¬ 
tors.  Write  the  factory  for  technical 
information  or  regarding  any  spe¬ 
cial  requirement. 


INSTRUMENT  AND 
MANUFACTURING 


Allenut  and  Allen  Flat  Head 
Cap  Screw  used  to  hold  thin 
metal  plate  to  metal  base. 
Allenut  has  been  pressed  into 
counterbored  hole.  Will  nut 
fall  out  or  turn  against  driv¬ 
ing  action. 


Allen  O  Head  Cap  Screws  con¬ 
tribute  to  compact  designing. 
Can  be  countersunk  without 
allowing  for  wrench  clearance. 


Allen  0  Heads  permit  close 
spacing  impossible  with  con¬ 
ventional  heads. 


Firm  grip  without  the  use  of 
weak  slots  or  projecting  heads. 


W  *  •  "  '  " 

-  TrtI  **** 


ALLEN^" 
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TUBES  AT  WORK  ttontinued) 

amplifier  having  cathode-follower 
outputs. 

The  behavior  of  this  circut  is 
illustrated  by  the  data  plotted  in 
Fig.  4.  For  both  E  >  0  and  £7  <  0, 
the  square  law  relation 
/  =  424  -  0.1153  (7) 

holds  with  an  average  deviation  of 
!  ±3  c.vcles. 

Stability  of  Circuits 

The  short  time  stability  of  the 
multivibrator  circuits  is  quite  good, 
there  being  very  little  observable 
jitter.  However  the  stability  with 
respect  to  supply  voltages  is  such 
as  to  indicate  that  well-regulated 
pow’er  supplies  should  be  used.  Over 
the  larger  part  of  the  frequency 
ranges  in  the  data  reported  above, 
the  frequency  of  either  multivi¬ 
brator  circuit  changes  by  less  than 
3  percent  for  a  10-percent  change 
i  in  tube  heater  voltage;  however,  at 
the  lower  frequencies,  where  the 
grid  voltages  pass  cutoff  with  rel¬ 
atively  small  slope,  a  frequency 
change  of  as  much  as  10  percent 
may  result  from  a  10-percent 
change  in  heater  voltage. 


I'wo-Wuy  Ka<iio  in  Inilustry 

When  an  industrial  aid  can  be 
made  to  pay  for  itself  in  a  short 
time,  it  is  considered  to  be  a  worth- 
1  while  investment.  Such  has  been 
'  the  case  with  two-way  radio  .sys- 
i  terns  which  have  been  adopted  in 
I  so  many  phases  of  industry. 

I  According  to  reports  from  the 


Suporintondont  in  chaigo  of  conitnictlon  of 
M^cino  Crook  Dam,  Goorqo  Slion  luot 
two-way  radio  in  hii  car  to  coll  for  roin- 
forcomonti 


IN 
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The  Tracerlab 

BETA  GAUGE 

For  PAPER  .  .  .  PLASTICS 
SHEET  METAL  . . .  TEXTILES 


NON-CONTACTING  THICKNESS  GAUGE  •  AUTOMATIC  STANDARDIZING 
FEATURES  •  EXTREMELY  HIGH  ACCURACY  AND  SENSITIVITY  • 
UNAFFECTED  BY  SHEET  COMPOSITION  •  REGULATED  POWER  SUPPLY 
UNNECESSARY  •  REQUIRES  A  MINIMUM  OF  MAINTENANCE 

The  Tracerlab  Beta  Gauge  is  a  completely  new  and  unique  instrument  for 
measuring  and  recording  weight  per  unit  area  or  thickness  of  various  materials 
directly  on  the  production  line.  It  uses  beta  radiation  from  Oak  Ridge  pro¬ 
duced  radioisotopes  to  achieve  a  high  degree  of  accuracy  and  sensitivity  and 
is  unaffected  by  variations  in  chemical  composition  of  the  material  being 
measured.  This  is  a  non-contacting  type  of  gauge  designed  for  the  severe 
operating  conditions  usually  encountered  in  production  operations.  In  addi¬ 
tion  to  the  recording  type,  a  non-recording  industrial  model  and  a  laboratory 
model  of  the  Tracerlab  Beta  Gauge  are  also  available. 

Let  us  know  your  gauging  problems  and  we  will  gladly  advise  you  how  the 
Tracerlab  Beta  Gauge  can  help  you. 

U  "r/7e  for  Beta  Gauge  Bulletin  20. 


A  FEW 

TYPICAL  USES 

Measuring  weight  per 
unit  area  or  thickness  of  the 
following: 

VINYL  PLASTIC  FILM 
SHEET  RUBBER 
CELLOPHANE 

PHOTOGRAPHIC  FILM 
BASE 

COATED  TEXTILES 
WAX  COATED  PAPER 
GLASSINE  PAPER 
CONDENSER  PAPER 
CARDBOARD 
TEXTILE  YARN  AND 
ROVING 

ALUMINUM  FOIL 

AUTOMOBILE  BODY 
STEEL 


BRASS  SHEET 


TRACERLAB  INC..  13C 


2295  Son  Pablo  Am..  Bwfcalm  2,  Californki 

Now  VqHi  Ottc# 

G«n«ral  Motors  Building.  1775  Broodwoy,  Now  York  19 
ftlidwssi  OMco 

loSollo  Wacktr  Bldg.,  »1  N.  LoSollo  $1.,  Chicogo.  111. 


TRACERLAB  INC.,  130  HIGH  STREET,  BOSTON  10,  MASS. 
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TUBES  AT  WORK  (csntinucd) 

Timken  Roller  Hearing  Company’s 
Steel  and  Tube  Division  at  Canton, 
Ohio,  many  operating  hours  a 
month  are  saved  by  the  use  of  two- 
way  radio  between  a  central  station 
and  three  dispatcher  units — two  in 
material-carrying  straddle  trucks, 
and  one  in  a  station  ambulance. 
After  the  first  :50  days  of  operation, 
two  trucks  handled  .‘{,54  more  bales 
than  did  three  previously. 

Figures,  according  to  plant  offi¬ 
cials,  fail  to  tell  the  whole  story 
about  savings  introduced  by  the 
adoiitioii  of  two-way  radio.  In  many 
cases  customers’  orders  may  be 
speeded  by  as  much  as  five  days  by 
the  efficient  movement  of  materials 
and  finished  proilucts.  The  prompt 
arrival  of  a  truck  at  the  right  time 
and  jilace  eliminates  piling  up  of 
work,  keeps  machines  operating  by 
jiroviding  materials  when  needed. 

Kffective  coordination  between 
overhead  cranes  and  material 
trucks  is  made  po.ssible  through  the 
use  of  two-way  radio  communica¬ 
tions,  and  the  result  has  been  seen 
in  the  noticeable  increase  in 
smoothness  of  flow  as  materials  and 
products  pass  systematically  be¬ 
tween  buildings  and  machines. 

The  central  station  in  the  Tim¬ 
ken  installation  is  a  fiO-watt  Motor¬ 
ola  transmitter-receiver  combina¬ 
tion,  while  the  dispatcher  trucks 
employ  lO-watt  units. 

Pipe  Line  Cnmmnnication 

The  Huckeye  I’iiie  Line  Company 
has  a'so  found  two-way  radio  to  be 


OfRce  Manager:  Guess  I've  thrown  away  a  canceled  check 
I  need  badly  to  prove  payment  of  a  bill! 

Draftsman:  We  have  similar  trouble.  Instead  of  using  per¬ 
manent  Arkwright  Tracing  Cloth  for  every  drawing,  we  use 
temporary  tracing  paper.  Then  —  when  we  happen  to  need 
it  again,  it  has  been  discarded  or  has  become  brittle,, 
opaque  and  useless  in  the  fife/ 


It  a  drawing  is  worth  keeping  —  it  is  worth  making 
on  dependable  Arkwright  Tracing  Cloth.  The  trifling 
extra  cost  insures  years  of  permanence  —  no  chance  of 
becoming  dogeared  and  torn  by  use  nor  opaque  and 
illegible  by  age,  as  perishable  tracing  paper  is  apt  to 
do.  Arkwright  is  woven,  bonded  and  processed  for 
enduring  transparency.  It  is  real  economy — good 
business  —  to  use  Arkwright,  always! 

Send  for  generous  working  samples  of  Arkwright  and 
judge  its  superiority  over  any  substitute.  Arkwright 
is  sold  by  leading  drawing  material  dealers  every¬ 
where.  Arkwright  Finishing  Co.,  Providence,  R.  I. 


The  Big  Six  Reasons  Why 
Arkwright  Tracing  Cloths  Excel 

1.  EfoSiires  re-ink  without  feothering 

2.  Prints  ote  olwoys  sharp  and  clean, 

3.  Tracings  never  discolor  or  go  brittle. 

4.  No  surfoce  oils,  soops  or  woxes  to  dry  out. 

5.  No  pinholes  or  thick  threods. 

6.  Mf-chontcol  processing  creotes  permonent 

tfonsoorency. 


ARKWRIGHT 


At  maintenance,  of  conitruction  fob,  Patty 
Campbell  takei  the  luperintendent'e  call 
and  relays  it  to  other  via  G-E  two-way 
radio  equipment 
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iN'nnaril  caparitorA  are  siniiiar  in  a|>|H‘aranre  and  c<m> 
striietion  toother  (^neral  Ki«^’tric  |»a|M‘rHh«*leriri€  capar* 
ilorrt.  IVriiiatil,  the  iiiipre^tiant,  hat)  c‘\celleut  iudulatiiig 
proiMTiier)  at  high  leuitK'ralurea. 


reriiiahl  raparitors  wen*  ile\elo|MMl  to  proMile 
!iiiilaliU‘  )-oiii|K>n<-nts  for  tiu-  iiian\  lu-w  apniira- 
tions  involving  roiitiiiiial  o|HTa(ioii  at  aninirnt 
triii|MTaliir<'s  alM*vt‘  Ka®!] — anotli<-r  example  of 
eapaeitors  'Mesipiied  for  the  job”  by  G-E 
engineers.  For  further  in  forma  tioii  on  these  or  on 
eapa<'itors  for  other  applications,  write  Capaci¬ 
tor  Sales  Division,  General  iJtsIric  Company, 
I'illsjield,  ^luss. 


esfHTiallv 
jH-ratures, 
|M‘ra  lures 


Hermetically  sealed  in  metallic  containers, 
these  new  units  are  available  in  cas«‘  styles  hi, 
63.  b-i  ainl  70,  as  covered  by  Joint  Army-Navy 
S|H>cilicalion9  JA.N-25-(l.  in  ratings  of  0.10  to 
4.0  niiif  600-,  1000-  and  1300->olls.  IVniianeiit- 


ELECTRIC 


The  shift  boss  receives  the  call  from  head* 
quarters  over  the  G-E  radiophone  in  hit 
truck  and  prepares  to  call  his  crew  into 
action 

radio  equipment.  The  u.se  of  .smaller 
unit.s  .similar  to  the  wartime  walkie 
talkie  is  becominK  more  and  more 
common  among  construction  gangs 
and  maintenance  crews  of  all  kinds. 

Loss  of  equipment  which  would 
have  set  back  materially  construc¬ 
tion  of  the  Medicine  Creek  Dam 


TUBES  AT  WORK  (continued) 


!  an  asset,  if  not  a  necessity.  Pre- 
;  viously,  communication  along  the 
1  pipe  lines  was  maintained  by  tele- 
j  phone  and  telegraph,  but  interrup- 
I  tions  due  to  ice  and  wind  storms 
i  made  radio  communication  a  vital 
necessity  in  an  operation  where  in- 
[  terruptions  increa.sed  the  hazards 
j  of  transmitting  crude  oil  under  ex¬ 
tremely  high  pressures. 

To  cover  the  long  distances  and 
mountainous  terrain  involved,  the 
I  Buckeye  system  employs  frequen¬ 
cies  in  the  30  to  40-mc  band.  As  a 
j  beginning,  100  company  vehicles 
;  will  be  Motorola  equipped,  in  some 
instances  central  stations  will  be 
as  far  as  100  miles  apart.  Ulti¬ 
mately,  two-way  radio  will  cover 
the  entire  line.  The  company  also 
expects  the  system  to  be  invaluable 
in  future  line  construction  opera¬ 
tions. 

In  practically  all  large  cities,  the 
sight  of  mobile  transmitting  an¬ 
tennas  is  already  commonplace, 
with  public  utility  trucks,  police 
cars,  fire  department  vehicles  and 
taxicabs  equipped  with  two-way 


162 


October,  1949  — ELECTRONICS 


a  simplified,  outstandingly 
dependable  LINE  SWITCH 
for  Stackpole  Controls 

W 


Only  .888'  in  liidmctcr  by  .312' 
thick,  this  Type  A- 10  double* 
pole,  single-throw  line  switch 
fits  even  the  smallest  Stackpole 
controls.  Rated  1  ampere  at  2  50  volts  AC-DC 
or  3  amperes  at  125  volts  AC-DC,  it  com¬ 
bines  outstanding  ruggedness  of  design 
with  ample-sized  contacts  and  positive  con¬ 
tact  wiping  action.  Stationary  contacts  are 


mounted  on  a  fiber  surfaced  Bakelite  base 
to  reduce  arc  tracing.  The  base  is  held  se¬ 
curely  in  the  can.  Throughout,  the  switch  is 
constructed  for  long,  trouble-free  service 
and  in  suitable  ratings  for  portable  and  auto 
radios  and  numerous  other  applications.  A 
similar  single-pole  design  (Type  A- 1 1 )  with 
dummy  terminal  is  also  available. 

Write Jor  Stackpole  Bulletin  RC-7 


OPEN 

(Inferior  views  opproximofe// 

2Vi  fimes  ocfiiol  uz9  of  twtfcM 


ELECTRONIC  COMPONENTS  DIVISION 

STACKPOLE  CARBON  COMPANY,  ST.  MARYS,  PA. 


smeKeou 


VARIABLE  RESISTORS  FOR  MODERN  RADIO  AND  TELEVISION  NEEDS 
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CONTINENTAL  makes  them  all  and  thousands  more 

Of  all  the  400,000  varieties  of  fasteniriKS  that  literally  hold  our  indus- 

tries  toitether,  Continental  makes  a  lart;e  proportion  marketed  under 
the  famous  HOLTITE  trade  name.  Most  of  them  are  standard  —  screws, 

nuts,  and  bolts  for  every  use  in  every  industry.  Others  like  the  welkknown 

HOLTITE'Sems  and  HOLTITE-Phillips  screw  s  are  patented  specialties  and  the 
famous  HOLTITE-Thredlock,  Locktite  and  Tap  screws  were  first  designed  and 
produced  by  Continental.  Sometimes  a  fastening  engineered  by  HOLTITE 

for  one  industry  finds  an  unexpected  use  in  another.  Often  a  HOLTITE* 

Engineered  fastening  will  replace  several  parts  that  a  manufacturer  Is  using.  Why 
not  discuss  your  fastening  requirements  with  a  Continental  Sales-Engineer.  He 
will  focus  on  your  requirements  all  the  broad  industrial.fastening  experience  and 
ingenuity  of  Continental.  Remember  Continental  is  constantly  improving 

HOLTITE  products,  lowering  their  cost  and  broadening  service. 

ENGINEERED  FASTENINGS  FOR  PRODUCT  ENGINEERS 


A.  A  typical  flat  head  HOLTITE  steel  woodscrew.  Con¬ 
tinental  makes  a  complete  range  of  sites  with  either  slotted  or 
Phillips  heads. 


B.  Special  Phillips  “HOLTITE-Thredlock”  door  hinge  screw 
eliminates  lock  washers  and  other  locking  devices  giving  im¬ 
proved  performance  when  subjected  to  vibration. 

C.  Dial  adjusting  screw  specially  designed  for  bathroom 
scales.  Screw  inserred  in  frame  is  swaged  against  square 
shoulder  under  head.  Completed  part  engages  scale  leveling 
mechanism  to  allow  screw  driver  adjustment. 


D.  Beater  drive  shaft  for  a  home  electric  mixer.  Continental 
Thii  Tradtmark  engineered  this  unusual  part  and  produced  it  economically  by 
cold  heading  process.  Head  end  is  welded  to  the  heater  unit. 
Ini'S/  its  ji  li  u  la  Knurled  section  provides  grip  for  motor  chuck. 

T.M.DCC  U.S.  PAT.  Off. 


m*oni  mad9  by  — 


CONTINENTAL 

^  SCREW  COMPANY- 


1904 


NEW  BEDFORD,  MASS.,  U.S.A. 


1949 


TUBES  AT  WORK  (centinued) 

of  the  U.  S.  Bureau  of  Reclama- 
tion’.s  Mi.s.souri  Valley  Authority 
on  the  Republican  River  in  Ne- 
bra.ska,  ha.s  been  prevented  by  two- 
way  radio.  When  a  fla.sh  flood  oc¬ 
curred,  radio  wa.s  u.sed  to  direct 
emergency  crew.s  to  vulnerable 
point.s  in  the  temporary  cofferdam.s 
and  to  move  eijuipment  when  water 
came  up  to  within  18  inche.s  of  the 
top  of  the  cofferdam.s. 

One  mobile  unit  wa.s  moved  into 
a  nearby  town  to  keep  re.sidents 
there  informed  of  the  situation 
during  the  high-water  period.  I.ast 
year  13  re.sidents  of  the  town  were 
drowned  during  a  flash  flood.  The 
system  consists  of  eight  GR  units 
located  in  the  main  office,  general 
superintendent’s  car,  excavation 
superintendent’s  jiick-up,  the  con¬ 
crete  .superintendent’s  pick-up,  in 
the  field  mechanic’s  truck,  the  serv¬ 
ice  .shop,  at  the  quarry,  and  in  the 
shift  siipei'visor’s  pickups. 


I  ]oal«  <1 

By  Wij.i.iam  Couch 

iffirh/fff  /.ahorntori^s,  /nr. 

Sprinfftlnlr,  I’onnrcticut 

The  importance  of  oxide-coated 
cathodes  is  probably  not  generally 
appreciated.  .All  mcMlern  receiver 
tubes,  except  ballast  and  regulator 
tubes,  have  this  type  of  cathode. 
Mercury  vapor  rectifiers  and  ca¬ 
thode-ray  tubes  have  oxide-coated 
cathodes  exclusively.  In  addition, 
they  are  used  in  many  low-power 
transmitting  tubes  such  as  the 
2C-39. 

The  choice  of  this  type  cathode 
over  thoriated  tungsten  and  pure 
tungsten  is  based  on  its  high  emis¬ 
sion  etticiency  and  the  fact  that  it 
is  the  only  practical  indirectly 
heated  cathode.  Cathodes  of  this 
type  operate  around  temperatures 
of  825  C,  giving  an  emission  of  0.7 
ampere  per  .square  centimeter 
cathode  area  at  an  emission  effic¬ 
iency  of  100  ma  per  watt  filament 
heating  power. 

Pure  tungsten  filaments,  which 
are  used  in  the  large  power  tubes 
because  of  their  greater  resistance 
to  destruction  by  arcs  and  liberated 
gases,  opei’ate  around  temperatures 
of  2,250  C,  giving  emissions  of  0.1 
ampere  per  square  centimeter  of 
cathode  area  at  emission  efficiencies 
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and  aircraft  with  WILCOX  radio 
VHF  AIR-BORNC  COMMUNICATIONS 

WILCOX  TYPE  361A  — 50  watt  transmitter,  high  sensitivity  receiver,  and  com¬ 
pact  power  supply  — each  contained  in  a  separate  Vj  ATR  chassis.  Receiver  and 
transmitter  contain  frequency  selector  with  provisions  for  70  channels. ..ample  for 
both  present  ond  future  needs. 


VHF  GROUND  STATION  PACKAGFD  RADIO 

WILCOX  TYPE  378A  — Complete  with  Type  364A,  50  watt  transmitter,  305A 
Receiver,  common  antenna,  telephone  handset  and  loudspeaker,  desk  front,  mes- 
soge  rock  and  typewriter  well.  Type  4nA  LF  Tronsmitter  may  be  installed  in  the 
same  cabinet  for  radiobeacon  facilities. 


MULTI-FRFQUFNCY  GROUND  STATION  TRANSMITTCR 

WILCOX  TYPE  99A— Provides  simultaneous  transmission  on  LF,  MHF,  and  VHF, 
frequencies.  Housed  in  a  single  steel  cabinet,  the  rectifier,  modulator,  remote  con¬ 
trol,  and  4  transmitting  channels  combine  to  make  the  most  compact  multi-frequency 
transmitter  in  the  400  watt  field. 

WRITS  TODAY. ..for  complete  information  on  all  types  of  point-to-poinf, 
air-borne,  ground  station,  or  shore-to-ship  communications  equipment. 


WILCOX 

KANSAS  CITY 


ELECTRIC  COMPANY 


MISSOUR 
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Western  Union's  new  Telefax  Receiver,  the  Desk-Fax  model,  is  a 
compact  facsimile  telegraph  sending  and  receiving  system  for  desk 
use.  Accurate  timing  is  one  of  the  fundamentals  of  its  ingenious 
operation  and  the  new  device  is  wired  for  dependable  Haydon  timing. 
A  3^1600  series  motor  is  used  to  drive  the  scanning  stylus  from  left  to 
right  by  means  of  a  drum  and  cord.  The  synchronous  motor  opera¬ 
tion  permits  constant  speed  stylus  movement  and  both  sending  and 
receiving  units  run  at  the  some  speed. 

Western  Union  pioneers  in  communications,  Haydon  in  the  science  of 
timing  .  .  .  developing  devices  and  motors  which  moke  possible 
progress  in  oil  fields  of  industry.  In  addition  to  producing  timing 
motors  and  a  wide  range  of  standard  timers,  Haydon  also  specializes 
in  design  engineering  and  production  of  custom-built  timing  devices 
for  specific  volume  applications.  Wherever  timing  is  important,  Haydon 
is  ready  to  assist. 

Wire  or  write  for  o  Haydon  representative  to  coll.  If  it's  time  for 
timing,  it's  time  for  Haydon.  An  Engineering  Data  Catalog  is  available. 
For  quick  reference,  see  Haydon  Catalog,  Sweet's  File. 


WRITE  2422  ELM  STREET,  TORRINGTON,  CONNECTICUT 

_ RIYDON 


MANUFACTURING  COMPANY,  INC. 
TORRINGTON  CONNECTICUT 

MAHNiss  riMf  ro  rout  f»oDucr$ 

SUBSIDIARY  OF  GENERAL  TIME  INSTRUMENTS  CORPORATION 


TUBES  AT  WORK  (cgntiiiMB) 

of  5  ma  per  watt  filament  input. 

Oxide-coated  cathodes  are  pre¬ 
pared  by  coating  a  base  metal  with 
the  emitter  material  in  the  car¬ 
bonate  form.  The  carbonates  are 
converted  to  oxides  on  the  vacuum 
pumps,  and  are  then  activated  to 
high  emission  capabilities. 

Processing 

The  nitrates  of  barium,  stron¬ 
tium,  and  calcium  are  mixed  in  the 
dry  crystalline  form  in  such  pro¬ 
portions  as  to  give  approximately 
60-percent  barium  oxide,  37-percent 
strontium  oxide,  and  3-percent  cal¬ 
cium  oxide  in  the  final  converted 
state.  Barium  is  the  best  emitter 
of  the  three,  and  calcium  the  poor¬ 
est.  It  has  been  found  that  a  mix¬ 
ture  is  more  successful  in  tube 
manufacture  than  any  one  oxide 
alone  since  a  strontium  oxide  plus 
j  barium  oxide  mixture  adheres  bet¬ 
ter  to  the  core  metal. 

The  nitrates  are  dissolved  in  dis¬ 
tilled  water  and  then  mixed  with  a 
water  solution  of  sodium  or  ammon- 
!  ium  carbonate.  The  rate  at  which 
these  two  solutions  are  poured  to¬ 
gether  and  the  temperatures  at 
which  they  are  maintained  during 
the  mixing  are  very  critical  in  con¬ 
trolling  the  particle  size.  The  two 
i  solutions  react  and  form  barium, 
strontium  and  calcium  carbonates 
!  (which  are  insoluble  in  water), 

I  and  sodium  or  arfmonium  nitrate 
(  which  is  water  soluble). 

The  carbonates  are  filtered  out 
and  carefully  washed,  then  mixed  in 
'  a  liquid  organic  medium.  To  this 
mixture  is  added  nitrocellulose 
which  acts  as  a  binder,  holding  the 
material  on  the  core  metal  until  the 
I  cathodes  are  converted. 

Addition  of  diethyl  oxalate  re¬ 
duces  the  rate  at  which  the  material 
dries  on  the  core  metal,  and  in¬ 
creases  its  spreading  properties  so 
that  a  level  coating  may  be  ob¬ 
tained.  Before  applying  the  coat¬ 
ing  material  to  the  core  metal  it  is 
thoroughly  mixed  so  that  the  car¬ 
bonates  and  binder  are  uniformly 
distributed  throughout  the  liquid. 

The  emitter  material  may  be 
coated  on  the  core  metal  in  a  num¬ 
ber  of  ways,  such  as  by  spraying, 
dipping  or  electrolytic  deposition 
(cataphoresis).  Filamentary  or  di¬ 
rectly  heated  cathodes  are  usually 
coated  by  repeatedly  dragging  the 
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Norelco  PROTELGRAM  now  offers 


Television 

in  a  choice  of  picture  sizes! 


Now  .for the  first  time, Norflco  Frotei-CiRam  makes pos- 
Mhle  a  variety  of  picture  sizes  from  1  M)  square  inches  to 
1 2  square  feet  .  .  .  from  the  same  basic  Protelciram  unit! 

Many  of  America’s  progressive  TV  manufacturers  are 
already  featuring  the  popular  192-square-inch  picture 
16"  X  12",  20"  diagonal,  square  corners).  Soon  they  will 
intrtiduce  two  companion  sizes —  1  )0  square  inches  with 
16"  diagonal  and  rounded  corners,  and  2.1 1  square  inches 
with  20"  diagonal  and  rounded  corners. 

The  newest  development  of  Proteu'.ram  television, 
which  projects  a  giant  y  x  d'  picture  on  a  home-movie 
screen,  has  already  been  announced  by  several  well- 
known  makers  of  quality  television  receivers. 


Protelcram  provides  life-size,  more  hfe-like  television 
that  is  big,  clear,  bright,  sharp,  flicker-free,  reflectionless, 
easier  on  the  eyes  ...  at  the  lowest  cost  per  square  inch 
of  viewing  area.  And  the  compactness  of  the  Protelgram 
unit  makes  possible  a  variety  of  cabinet  designs  to  fit 
every  home  requirement. 

Protelgram  has  been  chosen  by  leading  TV  manufac¬ 
turers  because  it  is  the  answer  to  the  demand  for  bigger, 
better,  more  true-to-life  television.  Protelgram  is  avail¬ 
able  to  all  interested  manufacturers.  Its  profit  potentiali¬ 
ties  are  unlimited.  For  further  inforrhation,  write  today 
to  North  American  Philips  Company,  Inc.,  Dpt.  PA-10, 
100  East  42nd  Street,  New  York  17,  N.  Y. 


NORTH  AMERICAN  PHILIPS 


Heresanewway  to 
end  yoke  spitting 


TELEVISION  TUBE 


NO.  33  or  NO.  22 
“SCOTCH"  ELECTRICAL  TAPE-PLASTIC  BACKED 


TUBES  AT  WORK  (continued) 

wire  through  a  bath  of  the  material, 
thence  throiiKh  an  infrared  drying 
oven  until  the  coating  has  been  built 
up  to  the  specified  thickness.  Indi¬ 
rectly  heated  cathodes  such  as  that 
in  the  are  usually  coated  by 

spraying  the  material  on  with  an 
air  gun. 

I  If  the  cathodes  are  too  light  or 
,  thin  (, below  6  milligrams  per  square 
■  centimeter  cathode  area),  short  life 
can  be  expected,  as  well  as  lower 
emission.  If  the  cathodes  are  coated 
too  heavily  (above  15  milligrams 
per  square  centimeter),  there  is 
greater  tendency  for  sparking  and 
poor  adhesion  of  the  material  to  the 
;  core  metal.  The  coating  should  dry 
with  a  smooth  surface  that  is  not 
1  coarse  in  texture  and  should  be 

i  evenlv  distributed  over  the  face  of 

I 

the  core. 

Allotf  i'oli’K 

The  core  metal  which  supports 
the  coating  and  reacts  chemically 
with  it  to  produce  high  emi.ssion  is 
formed  of  a  wide  variety  of  metals. 

I  The  choice  is  usually  nickel  alloy 
j  or  tungsten  alloy  wire  for  filamen¬ 
tary  cathodes,  and  nickel  for  indi¬ 
rectly  heated  cathodes.  The  core 
metal  must  not  contain  materials 
with  low  vapor  pressures  since  the 
cathodes  may  run  at  temperatures 
above  900  C  and  it  must  have  siifiic- 
ient  mechanical  strength  at  these 
temperatures  to  maintain  the  elec¬ 
trode  structure.  It  must  chemically 
reduce  the  oxide  coating,  reacting 
with  it  to  free  metallic  barium  or 
strontium  and,  to  a  certain  degree, 
match  the  expansion  characteristics 
of  the  coating  .so  that  the  bond  be- 
I  tween  the  two  is  not  disrupted. 

Kxtreme  care  is  maintained  to 
avoid  contaminating  the  core  metal 
before  the  emitter  material  is 
coated  on.  A  degreasing  and  chem¬ 
ical  cleaning  is  usually  followed  by- 
hydrogen  firing  to  prepare  a  sur¬ 
face  entirely  free  of  impurities. 

Any  volatile  material  driven  off 
other  metal  parts  while  the  tube  is 
I  being  pumped  or  operated  is  liable 
'  to  poison  the  cathode  so  that  the 
emi.ssion  is  seriously  reduced.  It  is 
probably  true  that  most  emission 
troubles  are  caused  by  contamina¬ 
tion  from  parts  of  the  tube  other 
than  the  cathode  itself  such  as  oil 
j  left  on  them  from  machining  or 
1  drawing,  or  acid  salts  remaining 


SPITTING  BY  DEFLECTION 

YOKES  on  tcIcviMon  tubes  stops  for 
good  with  this  simple  application  of 
'SCOTCH"  No.  .t3  F.lectrical  Tape. 
Putting  this  thin,  tough  plastic  tape- 
on  the  television  tube  itself  instead  of 
on  the  yoke  gives  excellent  results, 
eliminates  expensive  yoke  replacements, 
.^nd  that’s  only  one  of  the  many 


ways  in  which  "S(  OTC't  1”  No.  53 
1  lectrical  Tape  saves  time — gives  per¬ 
fect  results.  From  antenna  to  set,  it 
protects  connections  and  wiring  from 
moisture,  corrosion  anil  abrasion. 

TRY  IT  AT  OUR  EXPENSE— a 

free  trial  roll  and  complete  details  are 
yours  for  the  asking.  .Address  Dept. 
IS  III. _ 


Quick  Facts  About  "SCOTCH”  No.  33  Electrical  Tape 

•  tough  plastic  baikitiK  is  ahrasiiin  resistant,  unaifteted  bs  water 
nr  weather. 

•  STRETCHY - lonf.imis  snu«ly  to  uneven  surtaccs,  odd  shapes. 

•  HIGH  DIELECTRIC — ^.ser  7.0iMi  volts. 

•  thin  caliper— only  .007  in.  thiek.  insures  neater  work. 

•  QUICK  pressure-sensitive  adhesive  holds  at  a  touch.  Oiils  on,  /j/s- 
and  one  o/>i  ij/it>ii  needed  tor  all  common  electrical  jobs. 

•  P.S.  lor  hish-heat  insulation  use  "SCOTCH"  rlectrical  Tape  No.  77 
with  Cilass  Cloth  Kaekinit — Thermo-settini-  adhesive. 


Minnesota  Mining  &  Mfg.  co.,  st  baui  a. minn 

also  makers  ..f  „i|,rr  '  St  tlTt  ll"  Hraiid  Pressure  Seiisitne  Ta|H-.  ■rM)l  RSI  Al." 
RiiW.eri/ed  ('.  .itiiie.  "St  ( )T(  1 1 1  I T  K”  Retleetise  Sheetine.  "S  \  I  I- T  V  W  Al  k"  .So  Slip 
Surfaeinc.  ".tM"  .Mirasives.  "dM"  .Adhesives. 

General  E.porf  DUREX  ABRASIVES  CORP.,  New  Roclielle.  N.  Y. 

In  Conodo:  CANADIAN  DUREX  ABRASIVES  ItD..  Bronllord,  Onlorio 
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multiply  tour-folil  the  length  of  time 
they  keep  their  potency  in  storage. 

Manufacturers  ot  refrigerators  pro¬ 
duce  more  dependable  products  by 
employing  high  vacuum.  Klectronic 
tubes  last  longer  the  higher  the 
vacuum  achieved  in  them. 

It  may  pay  you  to  look  into  high 
vacuum  techniques.  The  experience 
ot  DPI  research  men  and  engineers 
and  the  DPI  line  ot  high  vacuum 
equipment  are  available  to  all  in¬ 
dustries.  We  invite  inquiry. 


A.  several  tamous  watch  factories 
hair  springs  and  main  springs 
emerge  from  the  vacuum  annealing 
furnace  with  a  bright  finish.  Tlius, 
cleaning  operations  that  are  costly 
to  the  manufacturer  and  tend  to 
weaken  the  springs  are  eliminated. 

let  engines  impose  terrific  heats 
and  stresses  which  quickly  would 
melt  or  tear  apart  ordinary  metals. 
The  high  vacuum  furnace  with  its 
freedom  from  oxygen  and  other  air 
gases  is  the  invaluable  tool  of  the 
metallurgist  to  produce  the  metals 
which  help  make  possible  the  har¬ 
nessing  of  jet  power. 

Uses  for  high  vacuum  seem  un¬ 
limited.  New  high  vacuum  tech¬ 
niques  are  constantly  finding  their 
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wav  from  the  laboratory  into  science 
and  industry. 

Lenses,  insulating  paper,  plastic 
forms,  metal  c.istings  are  beautifully, 
uniformly,  and  inexpensively  coated 
bv  vaporizing  gold,  silver,  chromium, 
and  other  metals  in  high  vacuum 
chambers. 

Substances  once  thought  undis- 
tillable  are  fractionated  in  high  vacu¬ 
um  stills. 

Precious  biological  cultures  are 
dehvdrated  under  high  vacuum  to 


Distillation  Products,  Inc 


Subsidiary  of  Eatfman  Kodak  Company 
727  RIDGE  ROAD  WEST,  ROCHESTER  13,  N.  Y. 

Distillers  ol  Oil-Soluble  Vitamins  and  Other  Concentrates  for  Science  and  Industry; 
Manufacturers  of  High  -  Vacuum  Equipment. 


MODEL 

F-16 


TUBES  AT  WORK  (contmyid) 

after  the  cleaning  operation. 

One  serious  source  of  trouble  is 
caused  by  oxides  left  on  the  metal 
parts  when  they  are  heated  during 
glassing  or  .soldering  operations. 
If  they  are  not  completely  removed 
by  acid  cleaning  or  broken  down  on 
the  pumps,  during  operation  of  the 
tube  oxygen  may  be  liberated,  the 
.slightest  trace  of  which  will  destroy 
the  emission. 

After  spraying  the  cathode  and 
assembling  it  into  a  tube,  the  next 
step  in  the  process  is  conversion 
and  activation  on  the  exhaust 
pumps.  When  a  sufficiently  low 
vacuum  is  reached,  the  nitrocellu- 
lo.se  binder  is  burned  off  by  passing 
a  current  through  the  filament  until 
the  temperature  of  the  cathode  i.« 
raised  to  approximately  500  C.  The 
carbonate  mixture  is  then  con¬ 
verted  to  the  oxides  of  Ba,  Sr  and 
Ca,  by  slowly  raising  the  tempera¬ 
ture  of  the  cathode  to  around  1,110 
C,  the  carbon  dioxide  being  removeii 
by  the  pump. 

The  electron  emission  is  still  low 
at  this  point  and  the  actual  activa¬ 
tion  takes  place  by  prolenged  heat¬ 
ing  of  the  cathode  (1  to  1  hour), 
and  the  application  of  gradually 
increasing  anode  voltage  until  the 
cathode  emission  is  in  the  order  of 
300  ma  per  square  centimeter 
cathode  surface. 


'ER  EXECTRLC 


CRYSTAL  CARTRIDGES 
that  meet  the  requirements  for 
33Vb,  45  and  78  RPM  Records 


The  model  Fl6  is  an  all-purpose  cr>stal  camidge  employing  two  sep¬ 
arate  needles  to  permit  playing  both  line-cut  and  standard  records  .  .  . 
with  a  single  tone  arm  and  three-speed  turntable.  The  cartridge  can 
be  rotated  180®  in  the  arm  to  bring  the  proper  needle  into  playing 
position.  The  model  F16  is  a  quality  cartridge  with  ideal  response 
characteristics. 


APPLICATION:  33 V6  RPM,  45 
RPM  and  78  RPM. 

TRACKING  PRESSURE! 
7  grams  for  all  speeds. 

CONSTRUCTION:  Stamped 
aluminum  half-shells. 

FRONT  BRACKET:  Extends 
through  front  of  pick-up 
orm  to  permit  rotating 
cartridge  180.® 


STYLE:  Osm'um-tipped,  re¬ 
placeable.  l-mil  point  for 
33 '/i  and  45  RPM,  3-mil 
point  for  stand  ard  78  RPM . 

TERMINALS;  Pin  type, 
grounded  or  ungrounded. 

OUTPUT:  8  volt  for  33Vj 
and  45  RPM,  1.2  volts  for 
standard  78  RPM. 


Tnin  Osfillalor 

By  Ty  Kirby 

Radio  Supervisor 
Detroit  Street  Railways 

J)etroit,  Michigan 

The  twin  oscillator  de.scribcd 
here  wa.s  de.-^igned  primarily  as  a 
stable  oscillator  which  would  be 
variable  over  a  narrow  band  of  fre¬ 
quencies.  The  theory  of  the  twin 
is  simple.  Two  oscillators  are  built 
on  the  same  chassis  using  identical 
parts.  The  physical  arrangement 
is  made  such  that  both  o.scillators 
are  subjected  to  identical  variations 
in  voltage,  temperature,  humidity 
and  other  conditions.  Then  if  there 
is  any  drift  both  o.scillators  should 
drift  the  same  amount  in  the  same 
direction. 

One  of  these  o.scillators  is  padded 
with  zero  temperature  coefficient 
capacitors  to  operate  on  a  fre<iuency 
slightly  lower  than  the  other.  The 
feedback  is  then  adjusted  so  both 
tubes  operate  on  the  same  part  of 


The  Model  A-1  crystal  cartridge  is  newly  developed 
.  .  .  miniature  in  size  and  ideally  adapted  fur  tone 
arms  of  modern  styling  and  function.  It  mounts 
either  a  I -mil  or  3-mil  point  stylus  or  both,  making 
It  applicable  to  all  types  of  recordings  in  use  today. 
Tracking  pressure  is  only  7  grams  .  .  .  meeting  the 
requirements  of  33'/}  and  43  RPM  as  well  as  the 
standard  78  RPM  records.  Adaptor  brackets  sup¬ 
plied  for  mounting  in  arms  originally  designed  for 
standard  cartridges. 


APPLICATION;  33’/,,  45  end  78 
RPM  recordings. 

CONSTRUCTION:  Bakelite 

housing. 

TERMINALS:  Pin  type. 

STYLI:  Osmium-  or  Sapphire- 
tipped. 

TRACKING  PRESSURE:  7  grams 
OUTPUT:  1  volt  at  1000  cps. 


RACINI  ISn  WISCONSIN 

■•tftbll«lE«4  ISOS 

Ciport  Dspi :  13  C.  «0tfi  SlrtO.  Ns«  Vwk  (16).  N.  Y.  Cibit  Address 
ARIAB"  Ns«  York  City 


**Wliere  Quality  Is  a  Respensiblllty  and  fair  DeoUng 
an  Obllgatlan*' 
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GENERAL  ELECTRIC 


Now— the  G-E  Alnico  5  DG 
permanent  magnet  offers 

manufacturers  greater  available  energy  than  ever  before! 
Results  of  the  continuing  program  of  G-E  research 
and  development— a  change  in  the  manufacturing 
process  which  aligns  the  crystal  structure  of 
the  magnet  in  the  direction  of  magnetization— have 
been  incorporated  in  the  product  of  Alnico  S  DG. 

Available  in  cast  form,  Alnico  S  DG  now  offers 
manufacturers  additional  advantages:  Use  of 
smaller  magnets  to  do  the  same  job;  reduction  in 
the  size  of  magnetic  frame,  with  a  corresponding 
reduction  in  costs;  reduction  in  equipment  weight- 
opening  new  design  possibilities  and  production  savings. 

Available  from  production,  cast  Alnico  5  DG  is 
ready  to  provide  manufacturers  of  radio  speakers, 
magnetic  separators,  meters,  instruments,  and 
other  industrial  products  with  the  greatest  external 
energy  and  residual  induction  of  any  permanent 
magnetic  material  known  today. 


Considerably  smaller,  this  .Alnico  S  DG 
permanent  magnet  has  the  same  energy 
value  as  the  Alnico  5.  Note  the  directional 
grain  growth  which  gives  a  higher  energy 
value  than  can  be  obtained  in  the  same  sire, 
random-crvstal  structure  Alnico  5 


H«r«  It  o  iMw  p«rinan«nt  magnet  tpecifkally  devel¬ 
oped  by  G.  E.  for  applications  where  a  high  demag¬ 
netization  force  It  present.  In  such  opplkationt  at 
’motors^'  generators,  and  variable  air  gap  devices, 
new  ^hko  7  shows  o  higher  coercive  force  than  any 
^otneegrade  of  Alnico. 


For  more  information 
on  these  magnets, 
and  others  in  the  G-E 
permanent  magnet  line, 
please  write  on  your 
company  letterhead 
to  Section  14-10, 
Chemical  Department. 
General  Electric  Co., 
Pittsfield,  Mass. 


GENERALI 
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TUBES  AT  WORK 


(continued) 


SET  It 
y DSCi^E 


♦  '50  VOLTS 
PEiX«"EC; 


Catalog  Line  of  HERMETICALLY  SEALED  TRANSFORMERS 

• .  •  All  JAN-T~27  timquirmmenfti 
A  complete  range  of  power,  bias,  and  filament  transformers,  and 
filter  reactors,  that  meet  all  Grade  I  “JAN*’  testa  for  Class  A 
Operation.  Famous  CHICAGO  “Sealed  in  Steel’*  constructioas 
with  bushing-gasket  terminal  seals.  If  you  are  in  military  re¬ 
search  or  development  work,  l>e  sure  to  get  complete  details 
at  once  on  this  advanced  line  of  hermetically  sealed  transformers. 


Watch 


for  the 


BIG  NEWS  in  TRANSFORMERS 


7Ut(‘ 


Cotalog  No. 
BI.7 


Full  Frequency  Range  INPUT  and  OUTPUT  TRANSFORMERS 

Fr»q.  RatponM,  ^0.5  db,  20  to  20,000  Cyclot 

BI.7  INPUT:  low  impedance  mike,  pickup,  or  multiple  line 
to  grid(8).  Pri:  50/150/250/600  ohms.  Sec:  50,000  ohms  CT. 
Unique  in  the  field  —has  continuous,  tapped  primary  winding 
that  needs  no  series-parallel  connections.  Impedance  changes 
are  simple  with  rotary  switch.  Oper.  level.  +  15  dbm.  Hum  re¬ 
duction,  -70  dbm.  Sealed  in  compact,  drawn  steel  case,  2'*u*  x 
2‘*'  X  2‘»* .  List  price,  $23.00 

BO-9  output:  P-P  plates  to  line  or  voice  coil.  Pri:  5000/3000 
ohms  CT.  Sec:  6(X)/ 150/ 16/8/4  ohms.  Ideal  for  use  with  6AS7-G, 
6B4G’s,  2A3'8,  etc.  Stated  freq.  response  measured  at  operating 
level  of  +40  dbm.  In  drawn  steel  case,  4'i4'x  3‘'m*x3*u*'. 

List  Price  . $22.00 

G«f  defoili  on  fAo  wf»o/«  CHICAGO  Hnw  Iquipmonf  Lino 


their  curves  and  drift  the  same 
amount  under  varying  conditions. 
The  outputs  of  the  two  oscillators 
are  combined  and  the  difference 
between  them  used  as  our  output 
frequency.  Thus  although  any  oscil¬ 
lator  will  drift  slightly,  as  long  as 
its  twin  drifts  the  same  amount  in 
the  same  direction  at  the  same  time, 
the  output  frequency  is  constant. 

It  was  decided  to  build  a  twin 
whose  harmonics  would  cover  the 
amateur  hands.  The  two  halves  of 
a  GSN7  were  used  in  Clapp  circuits 
for  the  twin  oscillators,  followed 
by  a  6S.\7  mixer  and  a  6SJ7  dou¬ 
bler.  The  unit  was  adjusted  for 
balance  in  the  center  of  its  range 
and  a  series  of  one  hour  runs  made 
to  determine  the  amount  of  drift. 
The  resulting  drifts  after  one  hour; 

Low  end  of  band,  16  cps  per  me 
(negative);  center  of  band,  0  cps 
per  me  ;  and  at  the  high  end  of  band, 
1.5  cps  per  me  (positive).  The 


band  in  this  ca.se  was  2  me  to  1.75 
me.  Tests  were  run  over  a  (leriod 
of  several  weeks  to  determine  at 
which  frequency  the  drift  would  be 
the  least.  This  was  found  to  be 
1.850  me.  The  o.scillator  was  set  at 
this  fiaspiency  on  Friday  at  in  i).m. 
and  left  running  until  the  following 
.Monday  at  8  p.m.  at  which  time 
the  freciuency  was  measured  and 
the  drift  found  to  be  12  cycles  (6 
cps  per  me  ai)proximate). 

The  unit  was  built  on  a  10  '<  11 


Cotalog  No.  SR- 300,  SR- 500,  SPLATTER  CHOKE-i.  for  use  in  high  level  “dip- 

SR-300  filters  to  reduce  the  band  width  of  AM  signals,  while  [>er- 

mitting  heavier  modulation  and  greater  effective,  radiated  power 
.n  speech  transmitters.  Windings  are  tapped  for  an  inductance  range  of  .02  to  1.5 
hys.  at  relatively  constant  Q.  Adequately  insulated  to  withstand  high  peak  volt¬ 
ages  when  heavy  modulation  is  employed.  Mounted  in  drawn  steel  cases  with 


bushing-insulated  terminals. 

SR-300.  360  raa.  d-c,  size  5^H'’x5'4*x4’a* . List  price,  $17.00 

SR-500,  500  raa.  d-c,  size  6't»'x5\*x5*H'' .  List  price,  $22.00 


LOW  PASS  FILTER  AND  SPLAHER  CHOKES 

For  limiting  band  width  in  fow/high  Imvol  tpooch  applicationt 


LPF-1  FILTER,  for  attenuating  frequencies  above  3000  cycles  in 
low  level  speech  amplifiers  for  aircraft,  police,  amateur,  and  ot  her 
communications  use.  Operates  from  a  15.000-ohm  source  (plate 
of  6C5,  6J5,  or  triode  6SJ7)  to  a  1(X), 000-ohm  grid  (step-up 
ratio,  2.6  to  1)  or  to  a  500-ohm  line.  Has  extremely  sharp  cul-otT 
characteristics  and  negligible  insertion  loss.  Operates  efficiently 
at  sigrral  levels  up  to  —8  db.  A  complete,  self-contained  filter  in 
a  compact,  drawn  steel  case  only  2 ’a'  x  2+*  x  2'>>*. 

List  Price .  $10.00 


5  NEW  CATALOGS  NOW  AVAILABLE 
CHICAGO  New  Equipment  Transformers  CHICAGO  Vibrator  Transformers 
CHICAGO  Replacement  Transformers  CHICAGO  Television  Transformers 

CHICAGO  Hermetically  Sealed  Transformers 

AsIc  for  Them  at  Your  Jobber,  or  Write  Us  Diroet  ^ 


CHICAGO  TRANSFORMER 

DIVISION  OF  ISSIX  WIRt  CORPORATION 


3S01  XDDISON  strut  •  CHICAGO  18,  ILLINOIS 


Schematic  diagram  oi  highly  stable  twin 
oscillator  with  output  irom  1.7S  to  2  me 


172 


October,  1949  —  ELECTRONICS 


Ill  krepin^  miIIi  inrr<‘U!iiii»  il<‘iiian<l  for 
grraler  priH-ittion  in  niicroHa\e  frpquenry 
iii(‘aHiir<-menl.  I’KI)  no\t  ofTer^  a  rnmpletr 
now  lini*  of  ravily  ly|M*  fr«“qm‘nry  melerw, 
rovrring  the  »|>ertruni  from  .■f9.>0  to  39,000 
nirgaryrlex  per  xeenml.  Thetip  inMlrument!* 
feature  for  the  firiit  time  ilireet  reading  dialn 
(if  preeinely  linear  frequency  ealihratinn,  her¬ 
metic  Healing  to  eliminate  humidity  effectn, 
and  the  line  of  Ioh  temperature  coefficient 
alloyH  to  pro\ide  maximum  accuracy  over  a 
Mide  range  of  temperature. 

All  iinitH  are  calibrated  hy  meaiiH  of  crymtal 
controlled  frequency  Htandardn  to  afford 
maximum  precinion  for  une  in  the  tiehlH  of 
military  and  communicationH  reHearch  an  veil 
ax  in  the  important  nen  xcience  of  microwave 
xpectroHcopy.  ^  rite  to  Dept.  E-4  for  your 
copy  of  the  new  9.3-page  catalog  dexcribing 
l*l{l)"»  complete  line  of  microwave  text  equip¬ 
ment. 


^  RESEAROI 
COMPANY,  hK 
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TUBES  AT  WORK 


!  X  3  chassis  with  the  power  supply 
on  a  separate  chassis  to  keep  away 
unnecessary  heat.  The  coils  and 
variable  capacitors  were  taken  from 
surplus  TU-IO-B  tuning  units  and 
used  without  alterations.  All  fixed 
capacitors  used  were  zero  tempera¬ 
ture  coefficient  or  silver  mica  types. 

The  coils  are  mounted  on  feed¬ 
through  insulators  above  the  chM- 
sis  and  a  shield  measuring  10  x  8 
X  6  inches  covers  both  coils.  The 
outside  of  this  .shield  is  covered 
with  asbestos  to  keep  external  heat 
away  from  the  coils  and  the  inside 
cover  of  the  shield  is  covered  with 
asbestos  to  aid  in  keeping  the  tem- 
!  perature  on  both  coils  the  .same. 

The  variable  oscillator  was 
padded  to  operate  from  6.375  to 
'  6.5  me.  The  fixed  oscillator  is 
padded  to  operate  at  5.5  me.  Since 
padding  the  variable  capacitor 
I  changes  the  feedback  in  this  Clapp 
I  circuit,  part  of  the  padding  was 
j  done  from  the  grid  end  of  the  coil 
I  to  ground  (C,  in  diagram)  and 
these  padding  capacitors  (C,  and 
i  C,)  so  proportioned  that  the  plate 
current  of  the  two  oscillators  was 
the  same. 

Because  one  oscillator  operates 
at  a  different  frequency  than  the 
other  and  tends  to  drift  the  same 
percentage  rather  than  the  same 
amount  (in  cycles),  a  25-tinf  silver 
mica  capacitor  (0.002  positive 
drift)  was  connected  in  series  with 
a  2-;i/if  zero  temperature  coefficient 
capacitor  and  placed  in  the  fixed 
;  oscillator  circuit  (C,  in  diagram). 
This  brought  the  drift  to  zero  in 
the  center  of  the  band  chosen. 

If  the  twin  is  to  be  used  as  a 
V’FO  in  a  CW  transmitter  the  mixer 
!  circuit  should  be  keyed.  Since 
i  the  o.scillators  are  not  on  the  output 
;  frequency  and  not  keyed  there  is 
j  neither  backwave  nor  chirp. 

Although  Clapp  circuits  were 
;  used  for  the  twin  oscillators  any 
i  stable  oscillator  circuit  would  work. 
The  less  drift  the  individual  o.scilla- 
tor  circuits  have  the  easier  it  is  to 
compensate  for  the  difference  in 
drifts  due  to  the  difference  in 
frequencies.  Standard  parts  were 
used  but  parts  which  were  used  in 
both  oscillators  were  individually 
matched  since  commercial  toler- 
I  ances  are  not  close  enough  to  serve 
!  the  purpose. 
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THE  CENCO-MEGAVAC  PUMP 

is  an  excellent  mechanical  unit  for  high  speed 
evacuating  in  cathode-ray  and  television  tube  pro¬ 
duction.  This  pump  is  proved  for  fast  initial  evacua¬ 
tion  and  dependable  and  trouble-free  service. 
Makes  an  ideal  unit  for  backing  glass  or  metal  diffu¬ 
sion  pumps.  Speed  at  1  micron,  375  ml;  vacuum,  0.1 
micron  or  better.  Specify  No.  92015A  Cenco- 
Megavac  Pump  mounted  with  base  and  motor  for 
115  volt,  GO  cycle  operation . $195.00 


Also  available  with  motors  for 
other  voltages  and  frequencies. 


Write  Dept.  B.  i.  for  engineering 
Bulletin  10A  "High  Vacuum  Equipment". 


■.i\WO  »Clj. 


(continutd) 


Kin99cop0  manutacturing  opera- 
tiona  of  the  RCA  Tube  Depart¬ 
ment  plant,  Laaenster  Pennayl- 
rania. 


Aa  th*  designs  oi  existing  equipment  ore  simpBHi 
or  improved  for  better  end  periormcmce  —  os  a## 
equipment  for  tomorrow's  production  line  is  developed, 
design  engineers  find  new.  varied  and  strange  uses  for 
standard  components,  materials  and  allied  products. 


Yes.  it  is  the  design  engineers  in  countless  laboratories 
world's  manuiacturing  centers  that  develop  new  applications  and 
for  old  line  products.  They  also  create,  by  their  new  design  requiremMts.  the 
need  for  new  products . . .  new  tubes,  components,  new  types  of  nuts  or  bolts; 
chemicals,  metals  and  literally  hundreds  oi  others. 


'Utm  1o  ituCt ntaaic^^otwu^^^ 


You  can  reach  those  design  engineers  through  the  advertising  pages  of 
ELECTRONICS  —  reach  and  influence  their  open  and  creative  minds.  And  it 
will  repay  you  ten-fold,  for  their  creative  talents  will  uncover  unknown  and 
profitable  applications  to  enlarge  the  use  and  market  for  your  products.  They, 
more  than  30,000  of  them,  through  their  own  needs,  will  do  a  market  research 
job  for  you  in  both  known  and  heretofore  unknown  fields,  provided  you  tell 
them  your  product  story.  Their  inquiries  and  requests  will  provide  the  funda¬ 
mental  basis  for  your  market  research  and  product  development. 


tU(u|  adveitUe 


Ut  electronics  ? 


Because  it  is  the  one  publication  that  design  and  control  engineers  whose 
work  is  concerned  with  the  development  of  electronic  and  sensitive  control 
gear  must  read  for  the  information  that  is  vital  to  successful  designing.  It  is 
the  only  publication  in  which  manufacturers  con  be  sure  to  reach  the  greatest 
number  of  them. 
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NEW  Ti  INSTRUMENTS 


to  read! 

/ 

reliable! 


ew  2 '/?  -  Inch  instrument  styled  to  match  the  recently  announced 
ne  ond  specially  destgned  for  quick,  easy  reeding, 
have  been  eliminated,  leaving  only  the  upright  scale  divi> 
with  legible  vertical  numerals. 

A  new  type  of  tapered  pointer  helps  focus  the  eye  directly  on  the 
reading  being  taken. 

^  And,  the  attractively  styled  case  masks  the  lower  part  of  the  scale, 
covering  all  markings  except  those  essential  for  reading. 


IMPROVED  INTERNAL  DESIGN— The  mechanism  is  a  single,  self  con¬ 
tained  unit,  all  parts  of  which  are  supported  by  a  high-coercive  Alnico 
magnet.  This  assures  permanent  alignment  even  under  severe  operating 
conditions. 

The  high-strength  Alnico  magnet  permits  the  use  of  o  large  air  gap. 

This  reduces  the  danger  of  foreign  particles  causing  stickiness  The 
higher  torque  to  weight  ratio  gives  improved  performance  and  better 
damping  The  high  torque  also  permits  the  use  of  large-radius  pivots 
which  can  withstand  greater  vibration. 

All  these  feotures  contribute  to  the  reliability  ond  sustained  accurocy 
of  these  instruments  (2  per  cent  of  full  scale,  except  rectifier  types, 
which  ore  '*=5  per  cent).  Plan  to  incorporate  these  instruments  in  your 
radio,  testing,  or  television  equipment.  They  re  available  (in  round  or 
square  cose)  as  d-c  ammeters,  milliammeters,  microammeters,  voltmeters, 
thermocouple  ammeters,  ond  rectifier  microammeters,  milliommeters, 
and  voltmeters;  also  a-c  milliammeters,  ammeters,  and  voltmeters.  Com¬ 
plete  details  ore  given  in  BuMetin  GEC-368.  Write  for  your  copy 
today.  Apparatus  Dept.,  Generof  Etecfnc  Company,  Schenectody  5,  N.  T. 
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THE  ELECTRON  ART  Iconlinucd  tic-n  p  128) 

sideralile  eiu'r>ry  from  the  entity 
heiiiK  measured. 

In  l)iolo}rieal  apiilieations  the 
motions  of  small,  soft  membranes 
and  tissues  cannot  exert  much 
force,  as  undue  strain  would  cause 
rupture  as  well  as  inaccuracy  of 
measurements.  The  instrument  de¬ 
scribed  here  was  an  attempt  to  keoi> 
this  enertry  draw  from  biological 
entities  at  an  absolute  minimum. 
The  mechanical  motion  is  made  to 
chaiiKe  the  a-c  impedance  of  two 
coils  connecteil  in  a  conventional 
Wheatstone  hridjie  circuit,  as  shown 
in  Fijr.  1.  Itesultinjr  variations  in 
1,000-cycle  bridge  output  current 
are  amplined  and  rectified  for  actu¬ 
ating  a  recorder.  This  instrument 
is  now  beinjr  used  to  study  kinetic 
activities  of  bivalve  mollusks.  For 
the  first  time  the  encumbrances  of 
the  shell  have  been  circumvented, 
permittini'  biolojrical  investijra- 
tions  under  natural  environmental 
conditions. 

Ihsiyit 

A  small,  liLrht  probe  of  nonruuv'- 
netic  material  rests  on  the  tissue 
being  studie<l  so  that  a  movement 
of  the  membrane  in  an  upward  di¬ 
rection  exerts  ii  very  small  force 
against  a  very  light  weight.  l.'i)on 
relaxation  in  the  downward  direc¬ 
tion.  gravity  or  surface  tensions 
cause  the  probe  to  remain  in  con¬ 
tact  with  the  tissue.  .Attached  to 
the  probe  i.s  a  sm:ill  piece  of  silicon 
steel  of  length  eiiiuil  to  the  cross- 
section  thickness  of  one  coil.  Two 
coils  are  placed  one  atop  the  other 
and  connected  in  a  Wheiitstone 
bridge  circut.  The  coils  are  ad¬ 
justed  so  that  the  steel  fragment 
lies  halfwiiy  between  them.  .A  sim- 


FI3.  1— Details  of  probe  coils  and  detecting 
bridge 
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TYPICAL  CORE  LOSS  CURVES  FOR  ARMCO  ORIENTED  SILICON  STEELS 


lUl 


Want  lower  core  loss  with  higher  permeability? 


art-  tin-  ail\  aiit.i'jfs  voii  iicl  w  lien 
Mill  ‘|if(  il\  Xiiiu  ii  ( )i  ii-iitfil 

ral  >:frN  for  liaii'foi  iiiiT  roi*‘»: 

1.  Lower  core  loss  in  the  rolling 
direction. 

2.  Higher  permeability  in  the 
rolling  direction. 

3.  Smaller  cores  that  can  be 
operated  at  higher  inductions. 

4.  Permanent  insulation  on  both 
sides  of  strip. 

5.  Improved  ductility. 

\iii’i  'i  ( >ri«’iilr<l  Stffls  More  llif 
fii'l  f  l!!\  aiiiiiMli'il  rold-iciliicfd 
i;rad«>  ot  orit'iilcd  'toi-l'  on  llic  mar- 
krt.  rin‘\  .m*  known  a~  \iin(  o  I  I!  W- 
(  OK  \  \\  and  \\\. 

rin-  !ii_'li  IM'I  niraliil  il\  ol  \i  riiro 
Oiifiiti'd  Mtrd'  i'  tiilK  iitili/t'd  in 
wound  rorf'.  wlioio  tlif  ina'iiiftic  lliix 


i-  |iaialli'l  to  rollinj:  diri-ction  of  tlie 
'licet  or  coil .  I  n  'tacked  core'.  an\  IlilX 
|i.i"a'jc  not  in  tlic  rolliiu;  direction 
'lionid  lie  limited  to  'inall  'Ci  tioii'. 

Ma;jnctic  ijiialitic'  ol  tlioc  <jiadcs 
arc  fiilK  dc\clo|icd  at  the  mill  liv  a 
'|iccial  liii;li-tcm|icratiirc  lic.it  treat¬ 
ment.  llowcM-r.  it  ii'iialK  i'adxisalde 
to  yi\c  tlic  l.iminalioii'  or  wound  cores 
a  modciatc  tcm|icratnrc  'tress- reliev¬ 
ing  anneal  alter  lain ieatina. 

If  a  'tiidx  of  tile  line  lo"  eliait  on 
llii'  paae  intere-t'  \ou.  write  ii'  lor 
tile  lioiiklet  titled.  "  \  l!M( .(  M  Iriented 
I  leetrii  al  Steels.’  W  itii  tlie  data  in 
tlii'  liooklet.  voii  can  determine  siiit- 
.dde  'liajie'  and  dimeii'ioii'  lor  wound 
loic'  of  liialiot  ellieienex.  Just  write 
\rmi  o  Steel  (  an  |ioration.  .'kl.VJ  (  urtis 
.''treet.  Middletown.  Ohio. 
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STAND  A'R  b  'ii 

A-N  AIRCRAFT 
CONDUIT  FITTINGS 


AN30S3  RIGID  CONDUIT  FERRULE  is 

used  with  AN3054  Coupling  Nut  to 
couple  a  rigid  conduit  to  straight 
and  angle  couplings. 


AN30S6  CONDUIT  COUPLING  is  used 
to  connect  rigid  aluminum  conduit 
to  flexible  aluminum  conduit. 


AN30S4  CONDUIT  COUPLING  NUT 

IS  used  for  holding  ferrules  to 
connectors  or  fittings. 


AN3064  BOX  CONNECTOR  is  used 
with  AN3066  Conduit  Coupling 
Ixx'knut  to  form  a  termination 
in.side  conduit  boxes  or  panel. 

I  ' 

(3Zi\c][a©[a 


AN30AS  CONDUIT  COUPLING  ADAPTER  is 

used  to  make  a  coupling  between  any 
two  male  threaded  conduit  fittings. 


AN30A0  ANGLE  45°  CONDUIT  COUPLING 

is  used  for  connecting  either  flexible  or 
rigid  aluminum,  brass  or  other  conduit. 


AN3058  STRAIGHT  CONDUIT  COUPLING  IS 

used  with  rigid  conduit,  flexible  alumi¬ 
num  conduit,  cable  or  loose  wiring  as  a 
junction  or  with  AN3066  l»cknut  as  a 
feed-thru  for  panel  or  bulkhead. 

OtheravailableConduit  Fittings;  AN:10.V) 
Adapter;  AN3062  Angle  90  Conduit  Cou¬ 
pling;  AN306;l  Conduit  Coupling  for  90 
terminations;  AN3066  Conduit  Coupling 
Ixicknut. 

For  descriptive  Bulletin  AN-C,  address 
Department  J-120,  Prices  and  delivery 
will  be  quoted  by  factory. 

Cannon  Klectric  Development  Compan.v.  Diviaion 
of  Cannon  Manufartunng  (Corporation.  Hum¬ 
boldt  St.,  Ix>8  Anitelea  31.  Calif.  Canadian  offices 
and  plant:  Toronto,  Ontario.  World  Export  (ex- 
(‘eptins  British  Empire  Erazar  &  Hansen.  San 
Francisco,  Los  Anseles  and  New  York. 
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THE  ELECTRON  ART  (continued) 

ilar  device  could  be  designed  to 
measure  horizontal  movements. 

As  the  probe  moves  upward,  the 
upper  coil  will  have  a  correspond¬ 
ing  increase  in  impedance,  and  at 
the  same  time  the  lower  coil  will  de¬ 
crease  in  impedance.  Any  coil 
changes  due  to  temperature  or  to 
proximity  of  other  objects  affect 
both  coils  equally  and  cancel  at  the 
amplifier  terminals. 

Detecting  Bridge 

The  bridge  is  operated  in  a 
slightly  unbalanced  state  so  that  if 
the  probe  moves  down,  the  bridge 
is  moved  further  toward  an  electri¬ 
cal  balance.  Conversely,  if  the  probe 
moves  up,  the  bridge  is  further 
away  from  electrical  balance.  The 
balanced  condition  is  to  be  avoided, 
since  a  passage  through  balance 
would  result  first  in  a  voltage  de¬ 
crease,  then  an  increase.  Since  the 
coils  contain  a  steel  fragment,  the 
frequency  of  the  oscillator  must  be 
stable.  A  change  in  frequency 
could  result  in  a  corresponding 
change  in  amplitude  at  the  detector 
due  to  the  change  in  impedance  of 
the  coils,  transformers,  and  other 
circuit  elements  of  the  amplifier 
^  system. 

A  conventional  1,000-cycle  Wein 
bridge  oscillator  is  used  as  a  source 
for  the  detecting  bridge.  This  oscil- 
,  lator  has  good  frequency  and  ampli¬ 
tude  stability,  and  its  frequency  is 
sufficiently  high  to  act  as  a  carrier 
I  for  the  low  frequencies  to  be 
'  detected. 

Aniplilier  Circuit 

As  the  system  was  designed  to 
make  two  measurements  and  com¬ 
parisons  are  often  necessary,  a 
;  buffer  amplifier  is  u.sed  to  decouple 
j  the  bridges  in  each  system  from  the 
i  oscillator.  The  circuit  of  this 


.  ■H.wx.nf.wz. 


FIG.  2 — Block  dioqram  oi  complete  carrier- 
type  d-c  amplUier  tytlem 
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^  Fcdtrated  makes  ei  ery 

commercial  solder  .  .  . 
Asarco  Body  Filler  Metal,  acid-core,  solid 
wire,  spray -gun,  and  bar ...  purity  and  composition 
guaranteed  by  the  world’s  leading  supplier  of  solder. 


METALS 


Division  of  AMERICAN  SMELTING  AND  REFINING  COMPANY 
120  Broadway,  New  York  5,  N.  Y. 

OFFICES  IN  PRINCIPAL  CITIES  ACROSS  THE  NATION 


HtCU4~ 
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and  MANUFACTURING  COMPANY 

154  WEST  14th  ST.  •  NEW  YORK  11,  N.  Y. 


THE  ELECTRON  ART  (continucdi 

arraiijEenifiU  is  stiown  in  FiK-  -■ 
The  Kiiin  of  the  two  systems  is 
e(iu:ili/.e(l  by  a  potentiometer  when 
making  comparative  measurements. 
An  oscillator  voltay'e  control  is 
acljustai)le  for  .sensitivity  i)uri)oses. 
The  amplifier  is  a  conventional 
three-stajEe  liiKh-jrain  pentode  sys¬ 
tem  ntili/.iii};  an  11-step  dcfrenera- 
tive  feedback  control  for  jrain.  The 
steps  utilize  .selected  resistors  so 
that  the  feedback  in  both  amplifiers 
is  identical  at  the  same  settintr  of 
the  control. 

Since  the  amplifier  is  of  very 
hiy'h  train,  a  well-re}?ulated  power 
supply  is  essential.  Althoutrh  the 
complete  system  usintr  both  ami)li- 
fiers  draws  only  85  ma  at  285  volts, 
the  transformer,  rectifier  and  filter 
are  capable  of  delivering  450  volts 
at  250  ma.  Ky  using  such  a  high 
voltage  at  the  input  of  the  voltage 
regulator,  stability  of  thi-  output  at 
a  285-volt  level  is  assured  with  the 
input  varying  between  limits  of 
00  and  135  volts. 

Oliriativnul  Data 

Using  two  0.000-ohm  coils  (d-c 
resistance)  in  the  detector  system, 
a  movement  of  0.05  mm  gave  a  de¬ 
flection  of  17  mm  on  recorders  hav¬ 
ing  a  .sensitivity  of  1  ma  for  C 
inches  (at  2  volts). 

In  operation,  the  j)robe  and  coils 
are  adjusted  to  fit  the  individual 
oyster.  The  probe  is  adjusted  so 
that  the  balance  is  slightly  in  favor 
of  that  part  resting  on  the  mem¬ 
branes  of  the  oyster.  The  lower 
portion  of  the  probe  is  thinly  coated 
with  a  cellulo.se  nitrate  plastic  and 
treated  with  a  wetting  agent  prior 
to  its  immersion  in  the  running  salt 
water  of  the  aquarium. 

The  pens  of  the  recorders  can  be 
controlled  by  the  balance  units  on 
the  amplifiers.  In  this  manner,  a 
base  line  can  be  .set  in  any  position 
on  the  recorder.  The  amplitude  of 
the  recording  can  be  regulated  by 
varying  the  feedback  in  the  ampli¬ 
fier  or  by  varying  the  milliamper- 
age  range  of  the  recorder. 

The  instrument  can  be  set  and 
the  internal  kinetic  activities  of  the 
oyster  determined  for  indefinite 
periods  without  the  constant  obser¬ 
vations  of  the  operator. 

Other  ApplicatioKs 

The  carrier-type  d-c  amplifier 
system  described  here  can  be  used 


Mi/lTfPlf  AKM 

RELflUS 


Designed  to  give  reliable  service  under  the  varying  conditions  en¬ 
countered  in  industrial  applications. 

Compact  for  minimum  space.  Small  power  consumption. 

Multiple  contact  arrangements  utilizing  up  to  18  arms,  requiring  no 
extro  space. 

Availoble  for  surface  mounting  ...  in  hermetically  sealed  containers, 
O’  with  octal  plug-in  base  and  cover. 

Contocts  of  silver  or  palladium,  or  special  alloys,  according  to 
■equlrements. 

WRITE  FOR  BULLETIN  No.  50—6 
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\sh  prevention 


. .  .WITH  AN  ^ 

ASSIST  FROM 
TELECHRON  TIMING  MOTORS 

Preventing  aircraft  failures  tomorrow  depends 
on  knowing  exactly  what  causes  them  today. 
That’s  why  so  many  modern  planes  carry  a  sure- 
to-survive  witness  that  tells  what  mechanical 
malfunction  betrayed  the  pilot’s  skill.  It’s  the 
amazing  new  Flight  Recorder  that  charts  a  contin¬ 
uous  log  of  the  variables  that  might  cause  a  crash. 

THE  FLIGHT  RECORDER 
MUST  STAY  ON  TIME 

The  heart  of  this  pilot’s  loyal  supporter  is  a 
Telechron  Timing  Motor  .  .  .  instantly,  constantly 
synchronous.  Only  such  an  accurate,  trouble-free 
motor  could  be  trusted  to  time  the  chart  that 
shows  the  aircraft  industry’s  planners  how  to  add 
ever-increasing  safety  to  the  age  of  flight. 

IS  YOUR  TIMING  OFF? 

You,  too,  can  control  or  record  your  variable 
factors  with  the  ultimate  in  accuracy.  Just  call  in 
a  Telechron  application  engineer.  Drawing  on 
the  broadest  experience  in  the  industry,  he  can 
probably  show  you  how  a  standard  Telechron 
motor  can  do  your  job.  Consult  him  early  in  your 
planning  for  big  savings  in  time  and  money. 
TELECHRON  INC.  AGeneral  Electric  Affiliate. 


motors 


■pelechron 

jMSTAN^ 


TELECHRON  INC  A 

40  Union  Street 
Ashland,  Massachusetts 

Please  send  me  information  on  sizes  and  types  of  Telechron 
Synchronous  Motors.  My  possible  application  is; 

Instruments  □  Communications  Equipment 

Timers  Q 

Electric  Appliances  □ 

Cost  Recorders  □ 

Advertising,  Display  Items  Q 
Juke  Boxes  Q 

Air  Conditioning  & 

Heating  Controls 


COMPANY 


ADDRESS 


ZONE 


CITY 


□  Please  send  new  Catalog  • 
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(continuedi 


for  many  other  types  of  measure¬ 
ments  involving  very  small  move¬ 
ments,  biological  or  otherwise. 
Strain  gage  measurements  are  just 
one  example.  The  only  requirement 
is  that  it  be  possible  to  convert  the 
variable  into  a  change  in  impedance 
of  some  circuit  element. 


Regardless  of  the  size,  bulk  or  weight 
of  units,  mechanisms,  instrument 
assemblies  or  electronic  equipment, 
VIBRASHOCK  mounts  will  safe¬ 
guard  them  from  the  costly  ravages 
of  vibration  and  shock. 

Experienced  engineers,  in  all 
pha  ses  of  manufacturing,  have 
learned  that  when  VIBRASHOCK 
equipment  and  Robinson  experi¬ 
enced  consulting  services  ore  used, 
the  menace  of  vibration  and  shock 
is  reduced  to  an  absolute  minimum. 

VIBRASHOCK  mounting  systems 
are  now  available  with  MET-L-FLEX, 
the  new  all-steel  resilient  material, 
impervious  to  extremes  of  tempera¬ 
ture.  (VIBRASHOCK  MET-L-FLEX 
mounts  have  been  awarded  the  cov¬ 
eted  “Yellow  Dot"  Approval  for  low 
temperature  use  by  the  Air  Mate¬ 
riel  Command.) 

These  mounts  are  available  in 
many  forms  and  sizes,  including 
standard  form  factors.  Special  de¬ 
signs  are  available  to  meet  a  wide 
variety  of  applications. 

VIBRASHOCK  mounts  insure  new 
high  standards  of  performance,  dur¬ 
ability  and  load  tolerance.  Send  for 
detailed  literature  and  performance 
curves,  or  write  us  regarding  your 
requirements. 


Deposited-Carbon  Resistors 

Precision  deposited-carbon  resis¬ 
tors,  born  of  necessity  during  the 
war  as  a  substitute  for  the  bulky 
and  then  unobtainable  wire-wound 
units,  have. the  advantages  of  higli 
accuracy  and  stability  accompanied 
by  smaller  size  and  lower  costs. 
These  resistors,  developed  by  Bell 
Telephone  Laboratories,  are  im 
proved  versions  of  similar  products 
made  in  Europe  prior  to  the  war. 

Pyrolytic  carbon,  which  is  carbon 
obtained  by  the  thermal  decomposi¬ 
tion  of  gaseous  hydrocarbons  at 
high  temperatures,  is  deposited  in 
the  form  of  a  thin  film  on  the  sur¬ 
face  of  ceramic  cores  of  varying 
length  an  1  diameter  in  a  process  re¬ 
sembling  that  which  deimsits  un¬ 
desired  carbon  in  internal  combus¬ 
tion  engines.  Films  as  thin  as  1  x 
10  ‘  to  .'t  X  10  "  inches  can  be  deposi¬ 
ted,  the  lower  limit  being  set  by  the 
thickness  of  the  average  crystallites 
of  which  the  films  are  composed. 

By  grinding  helical  grooves 
through  the  carbon  film,  the  resis 
tance  of  carbon  deposited  resistors 
can  be  increased  from  several  thou¬ 
sands  of  ohms  to  a  range  of  from 
about  four  to  almost  ten  thousand 
times  that  value. 

After  the  carbon  h«s  been  depos¬ 
ited  on  a  typical  resistor,  and  the 
resistance-increasing  spiral  ground, 
graphitic  or  siiecial  metallic  paint 


Deposited  carbon  resistors  in  various  staqes 
of  completion 
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ROBinS 

TETES 

on  RumTion,  mi. 

!BORO,  NEW  JERSEY 

UIBRRTIOn  COnTROl  EnCIREERS 
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ELECTROIVIC 
FRE^l  EXC  Y  STAXIIARDK 

a:s'i»  uexeiiatoiik 

The  ktsic  unit  of  the  frequency 
stanJurds  and  generators  presented 
here  is  an  electrically  driven  tuning 
fork, — tent  perature-coni  pen  sated  and 
hermetically  sealed  against  changes 
of  humidity  and  barometric  pressure. 
Through  its  use  any  frequency  or 
multi-frequencies  betu  een  40  and 
10,000,  fractional  or  otberuise,  are 
obtainable. 


pOR  plant  operations,  for  product  development,  for  tim¬ 
ing  studies,  wherever  frequency  generation  or  interval 
measurement  is  required,  these  instruments  provide  accuracy 
to  1  part  in  100,000. 

Their  reliability  and  stability  have  been  proven  through  the 
years  here  and  abroad  in  Government  Departments,  aviation, 
industry  and  laboratories  where  precision  is  imperative. 

The  instruments  with  which  the  basic  frequency  standard 
unit  is  integrated  are  adaptable  to  an  infinite  number  of 
uses.  If  you  have  a  precision  timing  or  frequency  problem, 
we  will  be  pleased  to  suggest  a  solution. 


American  Time  Products,  tnc. 

580  Fifth  Avenue  Ne'W  York  19,  N.  y. 

OPERATING  UNDER  PATENTS  OF  THE  WESTERN  ELECTRIC  COMPANY 
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is  applieti  to  the  ends  as  electrodes, 
connecting  wires  are  attached,  and 
the  unit  is  treated  with  a  coating 
of  baking  varnish.  Several  of  the 
different  stages  of  completion  are 
shown  in  the  accompanying  photo¬ 
graph. 


High-Frequency  Applications 

Resistors  of  this  type  have  been 
found  to  be  highly  suitable  for 
many  high-frequency  applications. 
The  usual  fluctuations  of  effective 
resistance  at  high  frequencies  are 
minimized  l)ecause  of  the  small  in¬ 
ductance  and  capacitance  of  the 
units.  Skin  effects  are  also  mini¬ 
mized  because  of  the  thinness  of 
the  films  used.  In  fact,  computa¬ 
tions  for  the  thickness  of  films  on 
large-diameter  cores  show  that  the 
relative  contribution  of  .skin  effect 
to  resistance  is  negligible. 

Spiralling  changes  the  distribu¬ 
ted  capacitance  only  slightly,  and  it 
has  been  found  that  the  alteration 
in  high-frequency  behavior  of  a 
resistor  which  is  spiralled  tc  a  high- 
resistance  value  is  largely  that 
associated  with  the  resistance  in¬ 
crease  alone.  The  inductance  of  a 
spiralled  resistor  is  readily  cal¬ 
culated  by  simple  formulas. 

Greatest  constancy  of  effective 
resistance  at  high  frequencies  is 
obtainable  when  a  glass  envelope  is 
placed  around  the  resistor  instead 
of  the  usual  organic  protective  coat¬ 
ing.  This  substitution  reduces  the 
effective  distributed  capacitance, 
which  is  a  principal  contributing 
factor  in  high  frequency  perform¬ 
ance  of  any  component. 

Pou-er-Handling  Aspects 

In  power  rating  the.se  compon¬ 
ents,  the  usual  precautions  must  be 
observed  since  carbon  tends  to  oxi¬ 
dize  at  temperatures  above  160  de¬ 
grees  C.  Even  so,  a  unit  with  a 
suitable  protective  coating  A-inch 
in  diameter  and  3-inch  long  is  cap¬ 
able  of  dissipating  one  watt  con¬ 
tinuously. 

Many  different  forms  of  depos- 
ited-carbon  resistors  have  been  ex¬ 
perimented  with,  including  special 
forms  of  tee  and  pi  attenuators  of 
relatively  small  reactance.  Labora¬ 
tory  tests  show  them  to  be  reason¬ 
ably  constant  to  frequencies  as  high 
as  100  me. 

The  power-dissipating  ability  of 
a  given  size  of  deposited-carbon  re- 


First  ma)or  engineering  stride  in  phonograph  pickup  cartridges  employing 
ceramic  elements  since  Astatic  pioneered  in  this  type  unit  last  year.  The  GC  is  the 
tirst  cartridge  o!  its  kind  with  replaceable  needle.  Takes  the  special  new  Astatic 
"Type  G"  needle — with  either  one  or  three-mil  tip  radius,  precious  metal  or  sapphire 
which  slips  from  its  rubber  chuck  with  a  quarter  turn  sideways.  Resistance  of 
the  ceramic  element  to  high  temperatures  and  humidity  is  not  the  only  additional 
advantage  of  this  new  development.  Output  has  been  increased  over  that  of  any 
ceramic  cartridge  available.  Its  light  weight  and  low  minimum  needle  pressure 
make  it  ideal  for  a  great  variety  of  modern  applications. 


CQ  CRYSTAL  CARTRIDGE 


An  entirely  new  Astatic  design,  featuring  miniature  size  and  five-gram 
weight.  Model  CQ-J  fits  standard  1  2"  mounting  and  RCA  45  RPM  record  changers. 
Model  CQ-IJ  fits  RMA  No.  2  Specifications  for  top  mounting  .453"  mounting  centers. 
Needle  pressure  five  grams.  Output  0.7  volts  at  1.000  c.p.s.  Employs  one  mil  tip 
radius.  Q-33  needle.  Cast  aluminum  housing. 


3  LQD  Double -Needle  Crystal  Cartridge 


The  LQD  Cartridge —for  45.  33-1  3  and  78  RPM  Records  -  quickly  became 
the  first  choice  of  ‘mony  of  the  nation’s  largest  users,  on  the  basis  of  comparative 
listening  tests,  and  is.  today,  the  PROVED  TOP  PERFORMER  for  turnover  type 
pickups.  Outstanding  for  excellence  of  frequency  response,  particularly  at  low 
frequencies.  A  gentle  pry  with  penknife  removes  ONE  needle  for  replacement  .  .  . 
Without  disturbing  the  other  needle,  without  removing  cartridge  from  tone  arm. 
Gentle  pressure  snaps  new  needle  into  place.  Available  with  or  without  needle 
guards.  Stamped  aluminum  housing. 
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"Designed  for  Application” 

DELAY  LINES  and  NETWORKS 


The  James  Millen  Mfg.  Co.,  Inc.,  has  been  producing 
continuous  delay  lines  and  lump  constant  delay  net¬ 
works  since  the  origination  of  the  demand  for  these  com¬ 
ponents  in  pulse  formation  and  other  circuits  requiring 
time  delay.  The  most  modern  of  these  is  the  distributed 
constant  delay  line  designed  to  comply  with  the  most 
stringent  electrical  and  mechanical  requirements  for 
military,  commercial  and  laboratory  equipment. 


Millen  distributed  constont  line  is  available  as  bulk 
line  for  laboratory  use  and  in  either  flexible  or  metallic 
hermetically  sealed  units  adjusted  to  exact  time  delay 
for  use  in  production  equipment.  Lump  constant  delay 
networks  may  be  preferred  for  some  specialized  appli¬ 
cations  and  can  be  furnished  in  open  or  hermeticolly 
seoled  construction.  The  above  illustrates  several  typical 
lines  of  both  types.  Our  engineers  ore  available  to  assist 
you  in  your  delay  line  problems. 


Millen  delay  lines  are  illustrated  and  described  in  the  new 
printing  of  our  Laboratory  Equipment  catologue,  a  copy  of 
which  will  be  sent  upon  request. 


JAMES  MILLEN 


MFG.  CO.,  INC. 


MAIN  OFFICE  ^  ^  AND  FACTORY 

MALDEN,  MASSACHUSETTS,  U.S.A. 
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NEW  STEVENS  THERMOSTAT 


I  lOO 

Tl- 


E 


•  close  temperature  control 

•  clean  make  and  break 

•  fast  response 

Compactly  designed  for  use  in 
communications  equipment,  elec¬ 
tronic  devices  and  apparatus  de¬ 
manding  a  high  degree  of  tempera¬ 
ture  stability,  Stevens  Type  C* 
thermostats  feature  an  electrically 
independent  bi-metal  that  responds 
oniy  to  heat  from  controlled  device. 

Typical  temperature  curve  at  left 
shows  how  this  construction  com¬ 
pletely  eliminates  artificial  cycling 
or  life-shortening  "jitters.”  Current 
flows  readily  through  stainless  steel 
or  alloy  contact  spring  .  .  .  does  not 
pass  through  high  resistance  bi- 
Contacts  open  only  when  bi-metal  overcomes 
spring  pressure  and  friction  of  bi-metal  strip  against 
contact  spring  surface — for  a  clean,  positive  break. 

Components  are  perma¬ 
nently  riveted  to  dimen¬ 
sionally  stable  Alsimag  base 
to  further  insure  against 
erratic  operation.  Heavy- 


contact  spring 
Bi-metal  strip  / 

ZEjE 

L  \ 


contacts 


duty  silver  contacts  assure  long  life. 

Standard  and  hermetically  sealed  Stevens  Type  C 
thermostats  are  carefully  pre-calibrated  in  pots  simu¬ 
lating  actual  service  conditions;  spot  life-tests  assure 
quality  control.  Specify  Stevens  Type  C  thermostats 
for  closer  temperature  control — longer  life.  a  izm 


*PATCNT  APPLICO  FOP 


STEVENS 


manufacturing  company,  inc. 

MANSFIELD,  OHIO 


THE  ELECTRON  ART  (continued) 

1  .si.stor  can  be  multiplied  ten-fold  by 
!  .sealing  the  resi.stive  element  in  a 
glass  envelope  containing  a  neutral 
gas.  At  their  rated  capacities,  these 
1  units  may  be  operated  at  red  heat, 
the  first  limitation  being  imposed 
by  the  softening  temperature  of 
I  the  glass  envelope,  if  not  otherwise* 
I  limited  by  external  conditions. 

Another  method  which  has  been 
tried  in  an  effort  to  increase  the 
power  handling  capacity  of  depos- 
ited-carbon  resistors  makes  use  of 
water  cooling.  Because  the  water 
is  brought  into  direct  contact  with 
the  carbon  resistance  element,  only 
a-c  can  be  used  with  this  type  of 
cooling  device  since  anodic  oxida¬ 
tion  of  the  carbon  film  will  occur 
if  d-c  is  used. 


Mierowave  Seooinlary* 
Emission  Switch 

Use  of  secondary  emission  in  a 
microwave  cavity  to  give  a  high¬ 
speed,  high-frequency  switch  has 
lieen  proposed  by  B.  D.  Steinberg 
of  the  Research  Laboratory  of 
h'lectronics  at  MIT. 

A  10-cm  cavity  has  been  de¬ 
signed  and  constructed  as  shown 
in  F’ig.  1.  The  gap  distance,  d,  is 
nominally  0.03  inch  and  may  be 
varied  from  0.015  inch  to  0.045 
inch  by  raising  and  lowering  the 
diaphragm.  The  opposite  faces  of 
the  gap  consist  of  beryllium  cop¬ 
per,  a  material  whose  secondary- 
emi.ssion  ratio  is  approximately 
3.5.  The  remainder  of  the  cavity 
is  copper.  The  shunt  resistance  of 
the  cavity  is  on  the  order  of  500,- 
OdO  ohms,  and  the  unloaded  Q  is 
about  3,000. 

The  cavity  is  interposed  between 
a  QK-fil  magnetron  and  a  matched 
load.  It  is  operated  on  a  vacuum 


FIG.  I — Crois-Mctioni  oi  coTity  and  baiic 
representation  oi  lecondary-emission  twitch 


October.  1949— ELECTRONICS 


DEALERS;  Equipeleiro  Lida.,  Caixa  Postal  1925,  Rio  de  Janeiro,  Brasil  *  Henry  Newman  Jr., 
Apartado  Aereo  1 58,  Barranquilla,  Colombia  Sr  Radelec,  Reconquisia  46,  Buenos  Aires,  Argentina 


ELECTRONICS  — October.  1949 


1 


AER 


COM 


Saves  Time  On  Transmitter  And  Receiver  Tuning 


The  problem  of  transmitter  failure  in  radio  beacons  is  very  serious. 
The  safety  of  crew  and  passengers  depends  on  the  continuous  opera¬ 
tion  of  this  navigational  aid. 

Aerocom’s  Automatic  Transfer  provides  the  means  of  placing  your 
standby  transmitter  "On  the  Air”  should  the  main  transmitter  fail  for 
any  reason  except  loss  of  powerline  voltage.  It  can  be  set  to  function 
either  on  abnormally  low  carrier  power  or  abnormally  low  level  of 
keyed  tone  identification  signals. 


A  Utter  or  tvire  from  you  will  bring  descriptive  literature 


CONSULTANTS.  DESIGNERS  AND  MANUFACTURERS  OF  STANDARD  OR  SPECIAL 
ELECTRONIC.  METEOROLOGICAL  AND  COMMUNICATIONS  EQUIPMENT. 


Aerocom's  New  Artificial  Antenna, 
Simulating  Actual  Operating  Conditions, 


Keeping  Your  Radio  Beacon 
Signal  "On  The  Air*  Is  Simple  With 
Aerocom's  Automatic  Transfer 


It  is  no  longer  necessary  to  final  tune  transmitters  or  receivers  aboard 
aircraft.  With  the  new  Artificial  Antenna  (Model  DA200)  you  can 
precisely  simulate,  electrically,  any  normal  aircraft  antenna.  All  this 
without  leaving  the  test  bench.  This  equipment  will  accept  any 
transmitter  power  up  to  200  watts  --  coaxial  fitting  provides  direct 
52  ohm  metered  load.  Sturdily  constructed  for  hard  usage,  can  be 
mounted  in  standard  rack  cabinet  or  used  on  bench  top. 


Cut  Polishing  Time 
Improve  Surface  Quality 

with  “LINDE”  FINE  ALUMINA  POWDERS 


Now,  you  can  choose  the  type  of  finish  you  want, 
free  from  microscopic  pits  and  scratches,  on  metallic  and 
non-nictallic  surfaces.  And  you  can  pet  thes«*  su|K‘rior 
results  in  a  fractimi  of  the  usual  {)olishinp  time  hy  iisinp 
ultra-fine  Li>dk  abrasive  |M)wders. 

Ifecause  of  extremely  uniform  particle  size  and  form, 
smaller  amounts  of  Linde  Line  Alumina  Powders  p(» 
further.  You  can  use  them  directly  from  the  container 
without  expensive  preparatory  steps — or  com|K>und  them 
with  waxes  and  other  vehicles  to  suit  _\our  need. 

Two  t>|)es  are  available.  Ty|)e  A  is  a  quick -actinp 
(Htwder  of  hexaponal  structure  and  sapphire  hardness. 
Ty|R‘  H  proiliiccs  a  still  finer  |N>lish.  almost  as  ipiii-kK. 

I.INDK  Fine  Alumina  P«)wders  may  he  the  answer  to 
your  |M>iishinp  problems.  'I'hey  ha\e  already  pained 
acceptance  in  (Htlishinp  nietall<»praphic  specimens,  pem- 
stoiies.  and  other  materials.  (]all  or  write  am  Linde 
office  to  find  out  how  thesi-  jKiwders  »-an  be  used  to 
ad\antape  in  \our  particular  |N>lisbinp  appli<'atioiis. 


I  he  term  ’’l.iiiile**  it*  a  irade-iiiariL  of  Thr  l.imlr  Air  l*r«Hiu4't« 


I  ^3  Typ«A 

Chemical  Composition.  .  Alpha  AI2O] 

Particle  Size  (approximate) . 0.3  Micron 

Hardness  (Mohs) 

(Equivalent  to  crystalline  material) . 9 

Crystalline  Structure .  Hexagonal 


TypeB 

Gamma  AI2O) 

Less  than  0.1  Micron 


8 


Cubic 


The  Linde  Air  Products  Company 

I  nit  of  (  nion  Carbide  and  Carbon  CorpM-ation 
Laitt  42nd  St.,  New  York  17,  N.  Y.  [I|^^  OfTit'rA  in  Other  Principal  Citiea 
In  Canada:  DOMINION  OXYGKN  COMiHNY,  LIMITKD.  Toronto 
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pump  at  a  pressure  of  5  x  10  * 
mm  Hg.  Tiie  actual  pressure  is 
probably  not  significant  so  long  as 
it  is  below  a  value  at  which  the 
mean-free-electron  path  is  several 
times  greater  than  the  gap  dis¬ 
tance. 

If  R  is  the  secondary-emission 
ratio  and  n  is  the  number  of 
successive  emissions,  the  gain,  or 
ratio  of  final  current  to  initial  cur¬ 
rent,  is  R".  In  electrostatic  sec¬ 
ondary-emission  multipliers,  n  is 
the  number  of  emitting  surfaces. 
However,  if  alternating  fields  are 
used,  such  that  the  electron  stream 
returns  m  times  to  each  of  p  sur¬ 
faces,  then  n  =  m  X  p. 

With  only  two  surfaces,  desig¬ 
nated  .4  and  B  in  Fig.  1,  the  gap 
distance  rf,  the  peak  amplitude  of 
the  generator  voltage  V’,  and  the 
frequency  /  =  u)  2z  are  so  adjusted 
that  an  electron  leaving  one  plate  at 
time  t  =  0  with  a  small  or  zero  ini¬ 
tial  velocity  strikes  the  opposite 
plate  in  (ut  =  t:  radians  (as  the  field 
goes  through  zero).  The  secondaries 
produced  by  this  electron  will  in 
turn  be  accelerated  to  the  first  plate, 
and  will  strike  it  approximately  - 
radians  later.  These  electrons  will 
liberate  secondaries  which  also  will 
be  directed  by  the  field  to  the  op¬ 
posite  plate.  Hence,  if  the  second¬ 
ary-emission  ratio  is  greater  than 
unity,  the  current  density  in  the 
space  between  the  electrodes  will  in 
crease. 

The  conductance  of  the  gap  is  de¬ 
fined  as  the  ratio  of  the  current  in 
the  gap  to  the  gap  voltage.  Being 
linearly  related  to  the  current  the 
conductance  will  increase  as  the 
current  increases. 

Since  electrons  will  successively 
strike  the  plates  in  lot  ~  radians, 
the  time  per  interval  is  t.  oj,  which 


FIG.  2 — Operating  characteriitics  oi  cavity, 
xhowinq  the  electron  current  in  the  gap, 
the  gap  voltage  and  the  ratio  oi  power 
transmitted  to  the  load  to  the  power  in¬ 
cident  upon  the  cavity  as  functions  oi  the 
incident  power 
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Sorensen  -The  most  iCOHOMlCAL  line  of 

Electronic  Voltage  Regulators 


GENERAL  APPLICATION 

Model  NOS.  150S  2SOS  500S 

Lood-Ronge  (VA)  0-150  0-250  0-500 


HEAVY  DUTY  UNITS 

Model  NOS. 

5000S  10000S  15000S 


MEDIUM  CAPACITY 

Model  NOS.  1000S  2000S  3000S 

Lood-Ronge  (VA)  0-1000  0-2000  0-3000 

STANDARD  AC  SRICIFICATIONS 


Load-Range  [VA] 
0-5000  0-10000  0-15000 


SORENSEN  ELECTRONIC  VOLTAGE  REGULATORS  art  dcugnwl  le 
mt*T  tht  n»*d  for  ruggtd,  oconomicol,  tow-mointtnonco-cost  units. 
There  it  no  need  to  buy  extros  —  no  need  to  buy  more  thon  you 
require  when  you  purchote  o  SORENSEN  regulotor.  Depend  on 
SORENSEN  — the  FIRST  line  of  STANDARD  electronic  voltoge 
regulators.  _ 


DO  0 


400  CYCLE  LINE 

Model  NOS  D  100. 
DSOO,  D  1300,  D3000 
Lood.Ronge  (VA) 
0-100,  0-500.  0-1300. 
0-3000 

Accurocy  "ii  0.5% 
ogoinst  line  and  lood. 
Moximwm  distortion 
5% 

Frequency  Range  400 
cycles  ±.  10% 


3  PHASE  REGULATION 

All  types  of  three-phase  systems 
effectively  handled.  Sarensen  En¬ 
gineers  avoilable  to  review  your 
porticulor  problems 
Load  range  450  VA  to  15  KVA 


WRITE  for  FREE  COPY 
of  the  *“SORENSEN 
REGULATOR  PER¬ 
FORMANCE  CHART" 


The  SORENSEN  NOBATRON  (DC  ^ 

REGULATION)  in  effect  eliminates 

the  need  for  Botteries  without  tos-  ^ 

ing  any  bottery  features.  It  main- 

toins  a  constont  voltage  output 

ogoinst  lood  voriotions,  con  be  ever 

cempensoted  ogoinst  line  drop.  It 

a  clean  and  self-susloining  source  of 

DC  power.  ^ 

STANDARD  DC  SPECIFICATIONS 
vpHt*  I  *  f  t*  I  a*  l^tfiis 
••i—A  in  Aweprt  ~i$-40.ioo|5-it-te|s-io.to|it  s-ie 

,  ^  .  SS-130  VAC  uNfl*  photo  50-40  cyclM, 


•Adiytmhto  -  10% -SS%. 

*lneiview«l  ieDnlTfiDe  by  inetcaRing  eMtewt 

lasHteU'  I^S  4  VDC  (*  5  •me«r*«. 


SPECIAL  REQUIREMENTS  con  be  met  by  employing  the  ORIGINAL 
SORENSEN  CIRCUIT.  Engineering  Consultation  ovoiloble  without 
cost. 

JAN  SPECIFICATIONS  met  by  ell  AC  models. 


orensen  and  Company,  Inc. 


375  Fairfield  Ave.,  Stamford,  Connecticut 
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ADC 


TRANSFORMERS 


High  quality,  low  cost  transformers 
for  a  wide  range  of  applications 
are  provided  by  ADC  in  its  new 
Yeoman  transformer  line. 

Many  features  of  the  ADC 
Quality  Plus  and  Industrial  series 
. . .  widely  known  for  their  unvary¬ 
ing  high  standard  of  performance 
.  .  .  are  incorporated  in  the  Yeo¬ 
man  line. 

The  low  prices  of  the  new 
Yeoman  line  are  made  possible  by 
improved  production  engineering 
methods,  simplified  types  of  con¬ 
struction  and  standardization  of 
parts. 

Engineers,  experimenters  and 
amateurs  will  find  in  the  Yeoman 
series  the  transformers  for  their 
needs. 


Rt'cent  developments  in  new  equipment 
will  be  displayed  by  Audio  Development 
Co.  at  the  Audio  Pmgineerint;  Society’s 
“Audio  F’air"  in  Hotel  New  Yorker, 
Oct.  27,  28  and  29.  Walter  K.  I.,ehnert, 
noted  design  engineer  and  ADC  vice 
president,  will  be  there  prepared  to  dis¬ 
cuss  special  transformer  design  problems 
with  you. 


The  new  AOC  catalog 
will  be  a  convenience 
in  selecting  almost 
anytransformer  you 
may  need  Send  for 
your  copy  today 


PICTURID  ITiMSy 

Tvp« 

D«tcription 

(U  708A  Band  Piss  Fillet  ZOO  3000  cps 

(2)  SI7D  Power 

Pri  38  VA 

Sec  -1.  240  0  240  ^  40  ma  DC 
Sec.  •2.  5  V  (d  2  amp 

Sec.  *3.  6.3  V  ffl  16  amp 

<Z)  S17H  Power 

Pri  104  VA 

Sec  -1.  300  0  300^  125  ma  DC 
Sec.  *2.  5  V  (ri  3  amp 

Sec.  *3.  6  3  V  (a  4  5  amp 

MJS17J  Power 

Pn  109  VA 

Sec. -1.350  0-350  0  125maOC 
Sec.  -2.  5  V  0  3  amp 

Sec.  -3.  6  3  V  0  4.5  amp 

(5)  517N  Power 

Pn.  174  VA 

Sec  -1  400  0  400  0  200  ma  DC 
Sec.  *2.  5  V  0  3  amp 

Sec.  -3.  6  3  V  0  5.5  amp 

f6j  516E  Filament 

Pn  9VA 

Sec  6  3  V  CT  0  1  amp 

(7j  516C  Filament 

Pn  19  VA 

Sec  5  0  V  CT  0  3  amp 

f8)  5166  Filament 

Pn  31  VA 

Sec.  2  5  V  CT  0-  10  amp 

(9)  517A  Filament 

Pn  72  VA 

Sec.  6  3  V  CT  0  10  amp 

flOM16C  Choke 

8.5  hy  0  50  ma  DC 

fllMlBG  Choke 

8  0  hy  (fi  85  ma  DC 

(12)  516F  Filament 

Pn  24  VA 

Sec  6  3  V  CT  0  3  amp 

(13j  ?08F  Input 

Microphone 

Pn  50  200 

Sec  62500  250000 

decreases  as  the  frequency  is  raised. 
Thus,  at  high  frequencies  only  a 
relatively  short  time  will  be  re¬ 
quired  to  effect  a  large  change  in 
gap  conductance,  and  the  tube  may 
operate  as  a  high-speed  high-fre¬ 
quency  switch. 

Figure  2  shows  the  gap  voltage, 
gap  current,  and  ratio  of  load  power 
to  incident  power  as  functions  of 
the  incident  power;  qualitatively,  it 
shows  that  the  ratio  of  load  power 
to  incident  power  decreases  by  a 
factor  of  five  as  the  incident  power 
is  raised  from  0  milliwatts  to  3 
watts.  In  the  absence  of  an  electron 
current  in  the  gap,  the  ratio  would 
remain  constant.  Of  further  in¬ 
terest  is  the  voltage-current  char¬ 
acteristic  of  the  gap,  which  is  de¬ 
termined  from  standing-wave  meas¬ 
urements  at  the  input  to  the  cavity. 

Measurements  so  far  have  been 
qualitative;  techniques  have  yet  to 
be  refined  before  data  will  be  re¬ 
liable.  However,  it  is  fairly  certain 
that  the  observed  behavior  of  the 
cavity  is  due  to  secondary-electron 
current  in  the  gap.  When  conclusive 
data  is  obtained  at  the  present 
power  levels,  it  is  proposed  to  make 
measurements  at  higher  power  by 
replacing  the  present  power  source 
with  a  pulsed  magnetron. 


Oxiile  Cathode  Theory 

By  William  Couch 

Sfachlett  Laboratoriet 
Springdale,  Conn. 

Authorities  disagree  widely  on 
the  exact  mechanism  by  which  an 
oxide-coated  cathode  is  activated. 
The  following  theory  seems  to  have 
the  widest  acceptance:'* 

Metallic  Ba,  Sr,  and  Ca  are  liber¬ 
ated  from  the  oxide  by  chemical  re¬ 
action  due  to  the  reducing  agents  in 
the  core  metal,  by  positive  ion  bom¬ 
bardment  of  the  cathode  by  residual 
gas  which  has  become  ionized  by 
the  electron  flow,  and  by  electrolysis 
caused  by  ion  and  electron  flow 
through  the  body  of  the  coating. 

Due  to  these  processes,  a  layer 
of  free  barium  accumulates  on  the 
cathode  surface,  its  low  work  func¬ 
tion  accounting  for  the  copious  sup¬ 
ply  of  electrons  at  the  relative  low- 
temperature.  There  is  no  absolute 
evidence  that  a  monomolecular  layer 
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A'  thi»  rabletiian  runs  his  |ii<'ku|i  coil 
along  the  cable,  his  «‘ar  tells  him  wh<'ii 
he  has  hit  the  extu'l  spot  where  unseen 
trouble  is  interfering  with  somebody's 
telephone  service. 

Trouble  develo|)s  when  water  enters 
a  cable  sheath  cracked  perhaps  bv  a 
ludlet  or  a  flying  stone.  With  insula¬ 
tion  damag**d,  currents  stray  from  one 
w  ire  to  another  or  to  the  sheath.  At  the 
telephone  office,  electrical  tests  on  the 
faulty  wires  tell  a  repairman  approxi¬ 
mately  where  to  look  for  the  damage. 

A  sprs'ial  “tracer”  current.  s«Mit  o\er 
the  faulty  wires,  generates  a  magnetic 
field.  Held  against  the  sheath,  an  ex¬ 
ploring  coil  picks  up  the  distinctive 
trai-er  signal  and  sends  it  through  an 
amplifier  on  the  man's  belt  to  head¬ 
phones.  \  change  in  signal  strength 
along  the  cable  tells  the  exact  location 
of  the  “fault.” 

Compai't.  light,  simple  to  use.  this 
test  srt  makes  it  easier  for  repairmen 
to  keep  your  line  in  order.  It  is  another 
example  of  how  l?e|l  l.ahoratories  re¬ 
search  helps  make  Hell  Telephone  serv¬ 
ice  the  most  dc[K'ndable  in  the  world. 


/ 


How  SPEED  helped  catch  ^^bugs 
in  the  lacquer 
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of  pure  barium  is  formed  but  x-ray 
diffraction  analysis  indicates  that 
a  thin  layer  of  strontium  oxide  is 
in  the  surface  region,  and  that 
there  is  an  absence  of  barium 
oxide.*  The  argument  for  the  bar¬ 
ium  layer  is  based  on  the  facts  that 
a  small  amount  of  oxygen  in  the 
tube  will  poison  the  cathode  emis¬ 
sion,  presumably  due  to  its  reaction 
with  the  pure  barium  surface,  and 
when  metallic  barium  is  deposited 
on  an  oxide-coated  surface,  the 
coating  is  activated. 

The  x-ray  diffraction  analysis 
spoken  of  above  also  indicates  that 
complicated  compounds  are  formed 
at  the  core  metal-oxide  interface. 


Final  finish  on  pianos  mysteriously  going  “sour.”  Production  halted.  Lab  needed 
X-ray  diffraction  camera  to  identify  impurity.  At  9  a.m.,  10-lb.  camera  Air  Express¬ 
ed  from  1100  miles  away' delivered  by  4  p.M.samc  day.  Cost,  only  S.'t..>8.  Company 
uses  Air  Express  as  routine  method  to  get  supplies  fast,  keep  inventory  low. 


That  low  $3.58  figure  was  total  cost  Scheduled  Airlines  carry  Air  Express 
for  Air  Express  and  included  door-to-  on  every  flight.  Speeds  up  to  5  miles  a 
door  service.  That  mak(>s  the  world's  minute!  Direct  by  air  to  1300  cities; 
fastest  shipping  method  exceptionally  air-rail  for  22,000  off-airline  offices, 
convenient,  complete,  and  easy  to  u.se.  Serves  many  foreign  countries,  too. 


Package  of  blueprints  (4  Ibs.i  goes  ROO  miles  for  SI. .el. 

Special  tools  (21  lbs.)  go  (>(M)  miles  for  RR.HT. 

(Every  kind  of  business  finds  Air  Express  pays.) 

Only  Air  Ixprex  givas  you  all  that*  advantagas:  Spei  ial  pick-up 
and  delivery  at  no  extra  cost.  You  get  a  receipt  for  every  shipment  and 
delivery  is  proved  by  signature  of  consignee.  One-carrier  responsi¬ 
bility.  Assured  protection,  too  valuation  coverage  up  to  $50 
without  extra  charge.  Practically  no  limitation  on  size  or  weight. 
For  fast  shipping  action,  phone  Air  Express  Division,  Railway 
Express  Agency.  And  specify  “Air  Express  delivery”  on  orders. 


Constant  speed  rotating  work  table  insures 
uniform  deposits,  and  Raytheon  electro¬ 
static  precipitator  above  table  removes  air¬ 
borne  particles 


That  this  plays  an  important  part 
in  pulsed  emi.ssion  phenomena  will 
be  di.scu.ssed  later.  That  it  is  not  the 
source  of  the  copious  emission  has 
been  shown  by  removing  the  body 
of  the  coating  by  means  of  mechan¬ 
ical  shock,  leaving  only  the  inter¬ 
face.  A  recheck  shows  little  or  no 
emission  remaining.  In  summary, 
the  present  state  of  the  theory 
leaves  us  with  a  layer  structure  for 


AIR  EXPRESS,  A  SERVICE  OF  RAILWAY  EXPRESS  AGENCY  AND  THE 

SCHEDULED  AIRLINES  OF  THE  U.S. 
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'NESTuu 


IT  IS  DEPENDABLE— 
REQUIRES  NO  MAINTENANCE 


The  Adlake  No.  1110  Relay  is  small  enough  Ui  fit  in 
one  hand,  yc't  it  makes  and  breaks  30  amps,  easily, 
and  with  low  operating  current. 

Like  all  Adlake  Relays,  No.  1110  is  hermetically 
sealed  against  dust,  dirt,  moisture  and  oxidation; 
mercury-to-mercury  contact  prevents  burning,  pit¬ 
ting  and  sticking.  It’s  absolutely  safe,  requires  no 
maintenance,  and  is  cushioned  against  impact  and 
vibration. 

These  qualities  make  the  Adlake  “Mighty  Mid¬ 
get”  ideal  for  use  with  flasher  in.stallations  as  well 
as  in  power  circuits,  motor  and  heater  controls, 
traffic  signals  and  a  host  of  other  uses. 


The  Adlake  Mighty  Midget  Relay  gives  you  long. 


WRITE  TODAY  for  FREE  illustrated  catalog,  trouble-free  service  on  outdoor  installations.  It’s 


with  dt'tails  on  No.  1110  and  other  new  Adlake  weatherproof,  shockproof  and  absolutely  depend- 
Relays.  The  Adams  &  Westlake  Company,  1107  able!  Silent  and  chatterless!  Equippt'd  with  com- 


N.  Michigan,  F!lkhart,  Indiana. 


pression-type  terminals  to  simplify  installations. 


Adams  8  Westlake 


Ettablithed  1857  •  ELKHART,  INDIANA  •  New  York  •  Chicago 
Monufocturert  of  Adlake  Hermetically  Sealed  Mercury  Relay*  for  Timi.ig,  Load  and  Control  Circuit* 
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that 

big  question  of 

GOOD 

INSULATION 


. . .  was  settled  many  years  ago  in 
mica  field,  when  engineers,  specifi¬ 
cation  writers  and  purchasing  execu¬ 
tives  began  to  connect  the  name 
MACALLEN  with  MICA  that  was 


supreme  in  the  qualities  that  made 
this  extraordinary  insulation  material 
do  an  even  better  job  than  nature 
intended.  Qualities  such  as  variety 
and  adaptability  of  shape,  uniform 
thickness,  flexibility,  dielectric  or 
other  wanted  characteristics.  So  — 
to  product  planners  who  realize  that 
the  importance  of  good  mica  is  way 
out  of  proportion  to  its  low  cost 
in  an  assembly,  mica  has  to  mean 

MACALLEN  MICA . not  some 

of  the  time,  but  all  of  the  time. 


DEPENDABILITY 

is  just  another  reason 
why  MACALLEN 
MICA  is  way  out 
ahead  .  .  you  save 
time  and  trouble  be¬ 
cause  of  uniformity, 
cut  assembly  costs, 
Increase  profits. 


MACALLEN  MICA 


ALL  FORMS,  ALL  QUANTITIES  —  ALL  DEPENDABLE 


when  you  think  of  MICA  think  of  MACAILEN 


THE  MACAILEN  COMPANY  •  IE  MACALLEN  ST..  BOSTON  17.  MASS. 

CH/CACO  56  5  W  WASHINCrON  IIVO  •  CtfVdANO  173  1  iUHHOH  AVI. 


oxide-coated  cathode  Installation  ior  spray¬ 


ing  oxide  coatings  on  cathodes 

the  oxide-coated  cathode,  as  pic¬ 
tured  in  Fig.  1. 

Peak  Emission  Properties 

During  the  war  a  great  amount 
of  study  went  into  the  propertie.* 
of  these  cathodes  due  to  their  im¬ 
portance  in  pulse  applications.  Elec¬ 
trodes  incapable  of  withstanding 
continuous  dissipations  of  powers 
required  could  stand  intermittent 
high  peak  powers  providing  cath¬ 
odes  could  be  made  which  would 
deliver  the  required  peak  currents 
at  relatively  low  emission  efficien¬ 
cies.  Classical  emission  laws  of 
Richardson  and  Schottky  yield  in¬ 
formation  of  little  value  to  the  engi¬ 
neer  studying  the  peak  emission 
properties  of  oxide  cathodes  due  to 
various  phenomena  such  as  patch 
emission,  cathode  temperature  rise 
and  sparking  which  will  be  dis¬ 
cussed.  However,  constants  for 
Richardson’s  equation  have  been 
determined  and  are  more  or  less 
agreed  upon  as  A  =  0.01  ampere  per 
square  centimeter  per  degree  Kelvin 
squared,  and  b  —  11,605  degrees 
Kelvin  (since  the  work  function  is 
about  1  volt),  giving  an  emission 
equation 

/  =  0.01  T^t  ampere  per  eq  cm 

Use  of  this  formula  is  practically 
vitiated  by  the  following  difficulties 
and  phenomena: 

(1)  Inability  to  accurately  de¬ 
termine  T,  since  the  thermal  emis- 
sivity  of  cathodes  varies  a  great 
deal  among  different  ones  as  well  as 
over  the  surface  of  any  one. 

(2)  Inability  to  determine  the 
emitting  area  since  microscopically 
the  surface  of  the  material  is  very 
rough  and  since  it  appears  that 
emission  occurs  preferentially  in 
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I  >|alural  hazards  are  no  longer  obstacles  to  the  telephone  engineer.  Standard 
Time-sharing  Multiplex  can  provide  a  thoroughly  reliable  trunk  system  which  is 
easy  to  install  and  maintain  in  the  most  difficult  terrain. 

Each  equipment  deals  with  up  to  24  channels,  handling  any  kind  of  A.F.  traffic 
in  the  300-3400  c  s  range,  including  teleprinter  and  automatic  telephone  signals. 
Time-sharing  Multiplex  ensures  low  crossta'k  and  noise  levels,  and  lading  does 
not  affect  speech  levels. 

A  UHP  carrier  is  used,  and  the  normal  line-of-sight  range  can  be  extended 
by  automatic  repeaters. 

Complete  terminal  equipment  occupies  a  double  cabinet  7' wide  x  2  4*  deep 
X  6'6'  high,  and  aerials  may  be  up  to  lOO’  from  the  main  equipment. 

Write  for  Bulletin  No  511  which  gives  further  la:fs  and  figures. 


'  IV  IS  ion 


Associates  of  the  International  Telephone  and  Telegraph  Corporation 
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HARDWICK,  HINDLE 

Tubular 

Rheostats 

F  ®  1 


These  fine  sudinc  contact  rlicostats  arc  widely  used  in  lahora* 
lories.  Tliey  serve  as  rheostats  or  potentiometers;  — portable, 
easily  mounted,  with  fine  gradations  of  adjustment. 

These  sturdy,  improved  tubular  rheostats  are  used  for  accurate 
adjustment  of  voltage  or  current  in  meter-checking  laboratories; 

—as  field  rheostats  for  generator  and  motor  control;— as  filament 
and  plate  control  in  radio  and  audio  transmitting  and  amplifying 
apparatus;— for  control  of  illumination  and  heat  control  in  electric 
furnaces  and  ovens;  as  well  as  in  general  laboratory  use. 

Available  in  3  sizes;  200,  400  and  750  watts  with  any  one  of  3 
types  of  control. 

Hardwick,  Hindle  resistors  and  rheostats  offer  many  exclusive 
advantages.  We  ask  you  to  give  our  engineers  an  opportunity  to 
discuss  your  specific  requirements. 

HARDWICK,  HINDLE,  ing. 

Bheostats  and  Besistois 

Subsidiary  of 

THE  NATIONAL  LOCK  WASHER  COMPANY 

NEWABK  5,  N.  J.  EstabUshed  1886  U.  S.  A. 
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varying  patches  over  the  cathode 
surface. 

(3)  W'hen  current  pulses  are 
I  drawn  at  relatively  high  repetition 

rates  there  is  a  large  rise  in  the 
cathode  temperature  due  to  the  I‘R 
losses  at  the  interface  and  within 
the  body  of  the  material. 

(4)  As  the  anode  voltage  is  in¬ 
creased,  the  emission  does  not 
saturate,  but  the  cathode  will  spark, 

!  transferring  particles  of  oxide  coat¬ 
ing  from  the  cathode  to  the  anode. 
One  or  several  such  sparks  will  pit 
the  emitting  surface  so  that  spark¬ 
ing  will  subseiiuently  take  place  at 
:  lower  voltages.  Early  in  the  life  of 
j  the  cathode  this  sparking  occurs 
while  the  voltage  is  still  in  the  space 
I  charge  region  on  the  straight  por- 
'  tion  of  an  I  vs  £”  ’  curve..  Spark¬ 
ing  is  dependent  on  pulse  width, 
occurring  at  lower  voltages  for 
■  greater  pulse  widths.  It  is  also  de¬ 
pendent  on  the  nature  of  the  cath- 
!  ode  and  the  general  condition  of 
the  tube,  smooth  cathodes  and  high 
vacuums  having  less  tendency  to 
spark.  Other  causes  are  incomplete 
activation,  cathode  misalignment, 
lint  and  burrs  on  the  electrodes. 

(5)  For  increased  pulse  vidths 
it  has  been  found  that  there  is  a 
tendency  for  emission  decay,  giving 
high  emission  on  the  leading  edge 
of  the  pulse  and  low  emission  on  the 
trailing  edge.  This  phenomenon 
substantiates  the  theory  of  the 
blocking  layer  at  the  interface.’ 
However,  recognition  of  the  instan¬ 
taneous  dissipation  in  the  anode  at 
high  peak  currents  leads  to  con- 

,  sideration  of  liberated  gases  which 
would  temporarily  poison  the  emis¬ 
sion,  be  gettered,  and  the  cathode 
become  reactivated  in  time  for  the 
next  pulse. 

From  this  brief  discussion  it  can 
I  be  gathered  that  there  is  little  cor- 
,  relation  between  the  operation  of  a 
cathode  in  a  receiving  tube  under 
normal  continuous  emission  and  the 
operation  of  a  cathode  in  a  pulse 
transmitting  tube. 

Life  of  Tuhex 

The  life  that  can  be  expected 
from  an  oxide-coated  cathode  de¬ 
pends,  of  cour.se,  on  the  service  it 
gets.  For  low-power  receiver  tubes 
10,000  hours  life  is  not  unusual, 
as  many  home  radio  owners  can 
attest.  For  pulsed  emission  tubes 


196 


October,  1949  —  ELECTRONICS 


BOWSER,  INC.  REFRIGERATION  DIVISION  -  420  LEXINGTON  AVE.,  N.  Y.  C. 

IN  CANADA.  S  f.  ROWSER  CO..  LTD,.  344  SHERMAN  AVE..  HAMILTON.  ONTARIO 


In  Laboratory  Research . .  .Testing . . .  Standardization 

AND  PRODUCTION  OF 

Plastics,  Liquids,  Metals,  Instruments,  Chemicals,  Etc. 


Bowser  refrigeration  units,  producing  temperatures  as  low  as 
minus-150°  f.,  are  designed  to  meet  the  rigid  requirements  of  modern 
industry  in  testing,  processing  and  laboratory  procedure.  They  are  the 
result  of  many  years  of  research  and  development . .  .  and  are  available 
in  a  number  of  standard  models.  Experienced  Bowser  engineers  will 
design  special  units  to  meet  specific  requirements. 


1.  LABORATORY  UNITS  ...  for  Ih.  user  who 
requires  varying  conditions  of  temperoture, 
altitude  and  relative  humidity.  A  typical 
application  .  .  .  complete  testing  of  oircroft 
instruments  under  vorious  conditions  of 
flight. 


high  altitude  or  relative  humidity,  but  low 
temperatures  only.  A  typical  application  . .  . 
the  expansion  fitting  of  bushings. 

4.  UTIUTY  UNITS  ...  for  the  user  who  does 
not  require  the  accuracy  of  our  Loborotory 
Units.  A  typical  applicatian  .  .  .  production 
line  spot  checking  of  radio  components. 

5.  ALTITUDE  — VACUUM  UNITS  ...  for  the 
user  whose  products  or  testing  requirements 
are  not  affected  by  temperature  or  humidity, 
but  who  is  primarily  interested  in  noting  the 
effect  of  varying  atmospheric  pressures.  A 
typical  application  .  .  .  testing  and  proving 
the  advontoges  or  limits  of  vacuum  pack- 
aging,  os  well  os  stondord  oircro#t  testing. 


2.  lELATIVE  HUMIDITY  UNITS  ...  for  the 
user  whose  products  ore  not  affected  by  low 
temperature  or  high  ottitude,  but  by  mois¬ 
ture  only.  A  typical  application  .  .  .  testing 
for  the  moisture  content  of  poper  os  it  is 
being  processed. 


3.  INDUSTRIAL  UNITS  ...  for  the  user  whose 
requirements  do  not  coil  for  conditions  of 
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you  CAN  BE  SURE  ••  IF  irb 


^’■V/ay  T^techoa/ 


FOR  10N6  ELECTRICAL  LIFE 


Give  electrical  apparatus  the  benefit  of  Tuffernell  4->X'ay  Protection: 

1.  High  dielectric  strength 

2.  Long  life  at  Class  B  operating  temperatures 

3.  Excellent  resistance  to  moisture,  oil,  acids  and  alkali 

4.  High  bonding  strength 


These  qualities  are  characteristic  of  the  new  Tuffernell  Thermo¬ 
setting  Varnishes.  For  example,  Tuffernell  B-I6I  is  already  a 
favorite  with  many  users.  It  provides  the  extra  protection  needed 
for  dependable  operation  under  conditions  where  ordinary 
varnishes  break  down. 

A  good  illustration  is  the  growing  use  of  Tuffernell  for  mine 
electrical  equipment.  Below  ground,  and  above,  the  service  is 
unusually  severe.  Many  progressive  mine  operators  now  use 
Tuffernell  exclusively  when  rebuilding  apparatus. 

Such  proof  of  performance  is  assurance  of  dependability  for 
your  equipment,  too.  For  data  on  the  complete  Tuffernell  line,  call 
your  nearby  Westinghouse  office.  Ask  for  Bulletins  65-120  and 
65-130.  Or  write  Vv'estinghouse  Electric  Corporation,  Dept.  39, 
P.  O.  Box  868,  Pittsburgh  30,  Pennsylvania.  Ja)64)3 


Westinghouse 


TUFFERNELL  INSULATING  VARNISHES 

—  for  every  electrical  need 


'  THE  ELECTRON  ART  (contmwd) 

^  with  cathodes  operated  at  higher 
temperatures,  such  as  tubes  used  in 
radar  transmitters,  the  life  is  con- 
;  siderably  shorter  since  the  rate  of 
evaporation  of  barium  from  the 
coating  determines  the  life.  For 
some  pulsed  operations  ,300  hours 
life  may  be  all  that  is  realized. 
Cathode  he;iter  ratings  should  be 
clo.sely  adhered  to,  both  from  the 
standpoint  of  overheating  and  re¬ 
sultant  foreshortening  of  life  and 
the  standpoint  of  underheating  re¬ 
sulting  in  reduced  emission  and 
tendency  for  cathode  sparking. 

In  summary,  the  chief  troubles 
with  oxide-coated  cathodes  are:  (  1 ) 
Poisoning  of  the  emission  by  liber¬ 
ation  of  gases  from  within  the  tube, 
or  from  contamination  of  the  coat¬ 
ing  by  impurities  such  as  chemical 
salts;  (2)  disrupting  the  coating- 
core  metal  bond  by  overheating  the 
cathode  or  too  rapid  evolution  of 
ga.ses  during  conversion  on  the 
pumps;  (.■})  sparking  of  the  cathode 
due  to  excessive  voltage,  rough  coat¬ 
ing  material,  incomplete  conversion, 
and  scores  of  other  reasons. 

Ree'kre;nce:s 

ill  .1.  IV  Pr*'p»-rti»s  i»f  Oxiiip- 

|^*at^•^^  Jtiiir  Ajtpl.  Yhijstvfi. 

lift  ainl  Iw-c 

<•)  L.  U.  K«»ller.  "liiNsics  of  KI**otroM 
TuIms.*’  .M.<;rjiW-||ilI  Hook  To..  |>  ll-f.!. 

1^)  A  KiMtist»'lti,  A  Stiuly  of  nxid»‘ 
(*atlio<i»s  1*\  X-ray  I  liffraotion  Methods. 
htur.  Appl.  /'/iwAir.H.  June  r.M*>  and  Jnlv 

M)  K  A.  The  I'uI.vrmI  l'n»|ier- 

ties  of  Oxhie  4'.fthodeS,  ./oUT,  AppI 
HX.  p  lit?,  I!i4i; 


SURVEY  OF  NEW  TECHNIQUES 
I.\  TilK  Manpfactt'RK  of  tluoiescent 
lamps  of  uniform  (piality  it  is  de¬ 
sirable  to  be  able  to  control  the 
thickness  of  the  powder  coating  on 
the  inside  of  the  glass  tube.  A 
recently  developed  instrument, 
which  (piickly  measures  the  light 
transmission  of  powders,  permits 
:  rapid  determination  of  the  thick- 
!  ness  of  the  powder  layer,  through 
the  u.se  of  calibratb)n  curves  de¬ 
rived  from  appropriate  transmis¬ 
sion  factors.  .A  collimated  beam  of 
.  light  from  a  filament  lamp  is  passed 
j  down  a  narrow  tube  and  directed 
I  onto  a  light-.sensitive  tube  by  means 
I  of  a  prism.  The  coated  glass  to  be 
:  measured  is  pas.sed  between  the 
j  prism  and  the  phototube.  By  this 
I  arrangement  the  entire  coated  .sur- 
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UNDER  SEVERE  CONDITIONS 


Three  years  ago  Sangamo  successfully  pioneered  the  FIRST  molded 
tubular  capacitor.  The  experience  gained  in  these  three  years  is 
now  applied  by  new  effective  manufacturing  methods,  and  proven 
by  special  exhaustive  tests  which  invariably  exceed  the  requirements 
of  actual  service  conditions.  Thus,  the  Type  30  you  purchase  today 
offers  positive  promise  of  exceptional  long  life  under  severe  conditions. 

85*  C  Performance;  Excellent.  Trouble-free  long-life  operation  in  spite  of  the 

high  temperatures  encountered  in  auto  radios,  television 
receivers,  or  any  other  application  where  high  tempera¬ 
tures  cause  trouble. 

Humidify  Resistance:  Excellent.  Results  show  insulation  resistance  practically 

unchanged  under  severe  conditions  of  humidity. 

Immersion  Resistance:  Excellent.  Far  surpasses  any  existing  specification  require- 

ments.  Insulation  resistance  not  impaired. 

Exposure  Resistance:  Excellent.  Accelerated  exposure  test  comparable  to  pro- 

■  longed  field  exposure,  but  more  severe,  results  in  no  change 

in  performance  ability. 

Mechanical  Strength:  Excellent.  Leads  resist  breaking  or  pulling  out,  even  when 

handling  is  extremely  rough. 

Remember  this  about  Sangamo  Type  30  Tubulars:  They  are  molded 
at  low  pressure.  This  means  their  elements  are  undamaged  in 
fabrication.  It  also  means  longer  life,  greater  dependability,  and 
the  absence  of  “hot  spots.”  A  trial  of  Sangamo  Molded  Tubulars 
will  convince  you! 
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THE  ELECTRON  ART 


face  can  be  exploi'ed.  Output  from 
the  phototul)e  is  measured  on  a 
meter  scaled  to  sliow  loO-peiveiit 
transmission  when  a  clear  Klass 
tube  is  tested. 

Excessive  Solar  Energy  outbursts 
in  the  radio-frecpiency  ranite  are 
closely  correlated  with  relay  chatter 
in  electric  pt)wer  distributinjf  sys¬ 
tems,  according  to  reports  from  a 
group  of  interested  public  utilities. 
A  year’s  study  of  solar  radiation 
intensity  in  the  radio-freciuency 
range  indicates  a  slight  degree  of 
polarization  in  received  signals. 
This  information  is  considered  to 
be  of  possible  significance  in  inter¬ 
preting  the  structure  of  the  earth’s 
upper  atmosphere. 

Experiments  Have  Shown  that 
the  starting  voltage  of  low-pressure 
positive-column  discharge  lamps  is 
dependent  on  ambient  atmospheric 
humidity,  even  though  the  lamps 
are  completely  sealed.  Under  humid 
conditions  the  necessary  starting 
voltage  for  a  mercury-argon-filled 
lluorescent  lamp  may  rise  by  as 
much  as  50  percent.  It  is  believed 
that  the  phenomenon  may  be  due 
to  distortion  of  the  electric  field  in 
the  lamp  caused  by  locally-charged 
areas  on  the  wall  of  the  glass  tube. 
.\  cure  for  the  abnormally  high 
starting  voltage  is  a  narrow  ground 
strip  attached  to  the  glass  tube. 

Uadioactive  PHO.SPHORIS  mixed 
with  the  other  components  of  ferti¬ 
lizer  enables  agriculturists  to  de¬ 
termine  how  much  fertilizer  a  plant 
will  use,  how  close  to  the  plant  the 
fertilizer  should  be  placed  and  when 
it  should  be  applied  for  maximum 
yield.  A  (leiger  counter  is  used 
to  determine  the  assimilation. 


CARDIOID  DYNAMIC 
MICROPHONE 


It  Means;  Better  Performance! 
Finer  Quality!  Greater  Value! 

Recessed  Impedance  Selector 
Dual-Type  External  Shock  Mount 
Non-metallic  Acoustalloy  Diaphragm 
Built-in  Cannon  XL-3  Connector 
E-V  Mechanophase*  Cardioid 
High  Output  Level 
—  50</*.  MoJel7}l  —fj  dh.  Modtl7i(> 
Smooth  Wide  Range  Response 
io—ll.nooct’s.  Modtnn 
■to— 10,000  cps,  .Modtl  ■’26 
Enclosed  Magnetic  Assembly 
With  or  Without  “On-Off"  Switch 
Wider  Stand  Mounting  Stud 
Highest  Purity  Cast  Case 
Satin  Chromium  Finish 

Medal  731.  Broadcast  Cardyne  II 
List  Price  $10.00 

Model  726.  Cardyne  I.  With  MC-3 
connector  and  writhout  external 
shock  mount.  List  Price  $59.S0 

Try  ffi*  Cardyne  nowl  Soiki  for  Bulhtin  No.  139 

ELECTRO-VOICE,  INC.,  BUCHANAN,  MICH. 

Export  13  Eotl  40th  $1.,  New  York  16,  U.S.A. 
Cobles:  Arlob 


NO  FINER  CHOICE  THAN 


Special  clothing  prolecis  technician  en¬ 
gaged  in  experimenlt  with  radioactive 
lertiliiers 
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Little  lamps  bring  new  sales  appeal 
add  extra  features  that  make  sales! 


WHEN  the  choice  is  between 
yt)ur  product  and  a  competi¬ 
tor's,  it's  often  a  little  thing  that 
swings  the  sale! 

Little  lamps  that  warn  when  the 
current  is  on  or  off.  "Tell-tale” 
lamps  that  check  the  operation  of 
individual  circuits.  Built-in  lamps 
to  light  up  dark  spots  or  to  help  in 
quick  reading  of  instrument  dials. 

General  Electric  miniature  lamps 
have  dozens  of  valuable  appli¬ 


cations  in  electronic  products. 
There's  a  type  and  size  for  every 
use— all  voltages  and  wattages,  fila¬ 
ment  or  neon  glow.  And  every 
General  Electric  miniature  lamp  is 
made  to  the  same  high  standards 
as  its  bigger  brothers. 

For  assistance  in  selecting  the 
proper  type  for  your  particular 
problems  or  applications,  consult 
your  nearest  G-E  lamp  district  office. 
Or  write  General  Electric,  Nela 
Park,  Cleveland  12,  Ohio. 


Whatever  lamps  you  need 


makes  ’em  all! 


G  E  LAMPS 


ELECTRIC 
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Take  the  headaches  ont  of 
Fall  production  rush 

Get  trouble-free  performance  —  smooth  assembly 
-  fast  delivery 

I  Oufly  S  eiiginreriiiK  goes  lieyond  just  gelling  8omelhing  thal  will  work.  In 
ihe  heclic  days  ahead— days  of  volume  produclioii  and  exlremely  shorl  delivery 
schedules  on  componeni  parls — COMPONENTS  MUST  BE  TROUBLE-FREE 
OR  PRODUCTION  LINES  MILL  STOP. 

Alden  liasn'l  been  puhlicalion  advertising  rerenlly,  hul  has  buill  up  a  whole 
series  of  producls  lhal  are  UNMATCHED  for  TROUBLE-FREE  PERFORM¬ 
ANCE  and  QUICK  DELIVERY.  Il  holds  a  dominant  posilion  in  kinescope 
socket  assemblies.  Its  engineering  has  anlicipated  economic  price  trends.  It  is 
giving  trouble-free  performance  on  all  kinds  of  speaker,  hi-voltage,  terminal  and 
other  connectors  due  primarily  to  the  high  standards  of  design  calling  for  forward 
connected  contacts  that  are  trouble-free  in  production  and  service. 

Co  down  through  the  list  of  items  here— items  unmatched  for  engineer¬ 
ing,  fast  delivery  and  trouble-free  performance. 


In  T 


211.  212.  214  —  Full 
hnf  of  catiiiMle  ra>  (ui>r 
rt<nn«cto«$  —  niaKnul. 
duo  decal,  dl-heptul^ 
meet  hUhest  sUiuUrils 


2I2MINC-  Minigiuie 

duo-decal  liiat  iiMur- 
pt  rates  forward  ron- 
nected  contacts,  tn<h- 
sldual  strain  relief  for 
each  lead'^lil'Toltaae 
b.eakilown  and  lOO'^c 
invulatita  for  each 


etiafieerlns  standards 
iiiaket  material  and 
state  savings. 

2i2-5MINC  — Mlnla- 
tuie  duo-<lecal  sck- 
nicnt  absolute  inlnl- 
niuni  of  material  an<l 
yet  has  complete  safe- 


■ —  ,  iu-sm'XfC 

olcrir 


440rH — c'omplete  line 
of  fu*el»olde.i  —  pn»- 
tide  for  naiseltaa  fu'ted 
eirrults — quick  fut>e 
ejection.  I'se*  siaml- 
ard  produtthtn  tovl»-— 
rl'cis.  ejelcts  or  spot 


slot  knobs — miniaiur- 
ired  indlcatur  fu^e- 
lM>l<ler4. 

200-500  —  Enslneera. 
pioductlon  men  and 
purrhasing  agents  aie 
now  reaiUlne  that  In 
our  ;hMi-r,fHi  series  con- 


» §)) 


ioMR  prniectixe  Insula¬ 
tion  wlihin  the  mold¬ 
ing  for  each  leail — thal 
snubs  the  wire  tip  for 
Insulation  —  and  me¬ 
chanically  holds  wire 
lips  so  It  cannot  be 
Impeifectly  soldered. 


4C2AC  —  Convenience 
outlets  with  absolutely 
•  lependable  rontacta— 
that  rivet  or  eyelet  to 
chassis  Hitb  no  pos¬ 
sibility  of  breakage— 
and  using  an  absolute 
minimum  of  >pare  be¬ 
low  panel. 

202FRAC  ~  Deiath- 
able  tine  coids  viiih 
sure  grip  plug  ^  de* 
I>endable  snap-ln  con- 
nestors  that  take  the 
•smallest  possible 
mounting  space  both 
above  and  below  panel. 


lays,  culls,  cumleiisers. 
eu*.l.  Strong  stubby 
pins—- no  center  boss  to 
lireak— cannot  be  mis¬ 
takenly  plugged  In  tul>e 
socket — mate  only  wltli 
piuper  socket. 

90  Series — Krery  con¬ 
ceivable  type  of  tube 
cep.  Kngineered  tO 
meet  any  retiuiremenls. 

20iM  4  F.  8I0IM  4  F 
—  ill-voltage  discon¬ 
nects.  2mMi  VlM*  op¬ 
erating  rating — iiake- 
Jiie  housing  forward 


t  lOBCS  —  Completelv 
Insulated  pin  Jack  pro¬ 
viding  easy  constant 
checking  p<dnt  forcir- 


OIL— Pilot  light  sock- 
ets— Rugged,  depend¬ 
able  construction  with 
the  very  minimum  <f 
paita  an<l  lalior.  I’ses 
special  Alden  "center 
tile"  contacts  —  pro¬ 
vides  strain  relief  fur 
each  lead. 


=ICZP= 


—  and  our  very  latest  development: 

ALDEN  MULTIBLADE  CONNECTOR 

provides  for  first  time  niultiblades  with  forward  ron- 
iiecled  contarts — whirh  give  long  protective  molded 
insulation  around  earh  lead — strain  relief  for  each 
individual  lead.  Completely  hou-ed  in  compart  rover, 
altrurtive  colors. 

ff  'rile.  Hire  or  phone  for  on  inimetiinle,  thoufht-throuph 
response  on  any  connector  need. 


ALDEN 


PRODUCTS  COMPANY 
BROCKTON  64E,  MASS. 


NEW  PRODUCTS  (continued  from  p  U2) 

tooth,  or  external  modulation  of  a 
wide  variety  of  kly.stron  oscillators. 
Beam  .supply  is  continuously  vari¬ 
able  in  two  step.s  from  —800  to 
-l.rrOO  volts  at  6-5  ma  or  —1,500  to 
-3,600  volts  at  25  ma.  Repeller 
voltaRe  may  be  continuously  ad¬ 
justed  over  the  raiiKO  from  —20  to 
—  750  volts. 


I  Fiher|>las  liisiilutioii 

:  Bentley,  Harris  Meg.  Co.,  Consho- 
hocken.  Pa.,  has  announced  BH649 
;  braided  F'iberKlas  tubinK  and  sleev- 
I  injr  insulation.  It  can  withstand 
I  pottinK  temperatures  of  450  F  up 
I  to  60  minutes  and  exposure  to  220 
F  for  96  hours  with  little  physical 


change  or  less  dielectric  strength. 
Resistance  is  50,000  megohms  when 
dry;  10,000  when  wet.  Sizes  range 
from  No.  20  to  S  in.  inclusive. 


Iiidiisiriul  Kectifle-r  Tube 

National  Klectronics,  Inc., 
Geneva,  III.,  has  developed  the  NL- 
618P,  a  (piick-heating  xenon-filled 
rectifier  tube  with  a  6.4-ampere  out¬ 
put  current  rating,  for  industrial 
rectifier  and  control  applications.  It 
may  be  used  at  any  ambient  temper- 
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MitllATURE  SELETRON  RECTIFIERSj 
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The  football  star  who  eludes  the 
players  of  the  rival  team  and  sends 
the  pigskin  hurtling  down  the  field  to 
a  goal  has  "the  extra  something  that 
spells  top  performance." 


SELENIUM  RECTIFIERS 


mvsomHm/r 


For  outstanding  service  in  every 
rectifier  application  specify  Seletron 
Selenium  Rectifiers.  They  have  the 
"extra  something"  that  spells  top 
performance. 


Write  today  for  catalog.  Addrett  Dept.  lS-22 


SPECIFY  SELETRON 
MINIATURE  SELENIUM  RECTIFIERS 
FOR  RADIO  AND  TELEVISION  APPLICATIONS 


The  complete  family  of  miniature  Seletron  Rectifiers  is  de¬ 
signed  for  use  on  a  nominal  115  A-C  line,  to  provide  direct 
current  for  radio,  television  sets,  amplifiers,  and  other  low 
power  applications  Instant  starting,  small  size,  long  life  ond 
simplicity  of  installation  are  o  few  of  many  features  of  the 
Seletron  Family 


CODE  NUMBER  5LI  SMI  SP1  SRI  SQ1 
Current  Rating  75  ma.  100  mo.  150  mo.  200  ma.  250  ma 
Plate  Height  1"  1"  I,'.,"  I'l"  I'z" 

Plote  Width  'e"  '  1"  1  ’.i"  I'z”  I'z” 


From  the  large  power  stacks  to  the 
miniature  units  for  radio  and  tele¬ 
vision,  Seletron  uniformity  and  pre¬ 
cision  methods  of  manufacture  in¬ 
sures  user  satisfaction.  Efficient  — 
dependable,  durable  under  the  sever¬ 
est  service  conditions. 


Furnished  in  a  wide  variety  of  volt¬ 
ages  and  currents  to  meet  the  indi¬ 
vidual  requirements. 


rwdin^s  from  PAto  100  cps! 


Accurate  recordings  of 
voltages,  pressures,  strains, 
vibrations  and  countless 
other  phenomena. 


Permanent  ink  on  paper 
recordings  by  Brush 
Oscillographs  make  their  use 
almost  unlimited. 


Either  A.  C.  or  D.  C.  signals  can 
be  measured.  Whenever 
desired,  recordings  may  be  stopped 
for  notations  on  chart-paper. 


•  Investigate  Brush 
measuring  devices 
before  you  buy  . . . 
they  offer  more  for 
your  money . .  Why 
not  have  a  Brush 
field  engineer  call? 
At  no  obligation,  of 
course.  Just  call  or 
write . .  today . .  you 
will  find  it  worth  a 
few  seconds'  time! 


ature  between —55  and  r70C.  Fila¬ 
ment  voltage  is  2.5  volts;  filament 
current,  17  ampere.s;  peak  inverse 
voltage,  750  volts;  d-c  current  out¬ 
put,  6.4  amperes. 


Dise-Noise  .VIeler 

Audio  Instrimknt  t'o.,  1947 

Broadway,  New  York  23,  X.  Y. 
Model  140  Di.sc-noi.se  Meter  checks 
noise  level  of  lacquer  discs  and  test 
pressings.  It  consists  of  high-gain 


preamplifier,  monitor  amplifier,  new 
logarithmic  circuit  and  vacuum- 
tube  voltmeter.  Due  to  use  of  new 
inherently  logarithmic  material,  the 
meter  is  overload  proof  and  has  a 
scale  completely  linear  to  2(1  db. 


Ilipli-Vnltu^e 

S.  S.  White  Indistriai.  Division. 
10  1'.  40th  St.,  N’ew  York  16,  N.  Y. 
The  SOX  high-voltage  resistor, 
rated  at  4  watts,  is  offered  in  values 


Yj 


RUTLAND 


falls 


AUBANt, 


iPOUOHKEEPSie 


NEW, 

YOPK- 


BEA0'**6 


WASHINGTON  DC 


BERMUDA 


SYLVANIA 


COLONIAL 


I-*' 


IS  NO  ACCIDENT! 


MONTREAL 
^iliniini  nil  Hill 


j  I 

LA^  /  y 


('olonial's  pilot  anil 
naftivalor  are  in  ron- 
flanl  rommuniralion 
Milli  landinK  held  over 
extensive  radio  equip* 
nienl. 


Sylvania  miniature 
tubes  play  prominent 
part  in  Clide  Path  Ke- 
reiver  that  assists  pilot 
in  safe  landing;  by  in¬ 
struments  alone. 


COLONIAL  AIRLINCS  is  now  in  its  20th  yoor  with  a 
record  of  over  250,000,000  passenger  miles  without 
a  single  passenger  ar  crew  fatality  — a  result  of  the 
finest  personnel  and  equipment. 

Colonial  uses  Sylvania  Tubes 
in  its  communication  system. 

^Therp's  not  inucli  that  can  be  added  to  those  two 
statements.  On  the  one  hand  you  have  a  wonderful 
safety  record  hy  one  of  .Xmeriea's  outstanding  air¬ 
lines.  On  the  other  you  have  this  airline's  entire 
eommunieation  system  —  a  paramount  factor  in  air 
safety  —  using  Sy  lvania  high  (|uality  tubes  .  .  .  from 
the  new  miniatures  to  the  famous  l.in-k-lns. 

Yes,  like  the  anfelv  of  Oolonial  .\irlines,  Sylvania 
quality  is  no  acciiient.  too,  insist  on  the  Itest 
equipment  —  to  make  the  finest  small  parts  that  go 
into  Sylvania  tutu’s.  ^  e,  too,  select  our  |>ersonnel  with 
great  rare — fi>r  workmanship  that  is  unsurpassed. 

If  you  wish  full  information  on  our  complete  tube 
lines,  write  Sv/canio  Electric  Prixliictn  Inc.,  Depart¬ 
ment  R-IIIO,  Emporium,  Pa. 


SYLV^NFA 

ELECTRIC 

urn  TUK$  CCTMDI  IM  IHKS.  aiCTIOMC  MVICfS.  rigNtscoii 
IMin.  FItTVKS.  wmiNttfinCtS.  MN  TUIIM.  USNT  IVIIS  PMtIUtIK 
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SPECIFY 


(continued) 


I  NEW  PRODUCTS 


CONNECTORS 


Contacts  ore  selectod  high  con- 
On  lizot  20  and  up«  Am-  ductivity  bronze  alloys,  silver 

phenol  provides  70%  thick-  plated  and  with  pockets  pre- 

er  inserts  .  .  .  stronger  to  tinned  for  soldering, 
withstand  roughest  handling.  . 


Both  coupling  rings  and 
assembly  screws  are  cross- 
drilled  for  sofety  wiring  in 
accordance  with  Army-Navy 
specifications. 


to  permit  use  of  u  smaller  stack  to 
achieve  the  same  wattage  output. 
Illustrated  here  are  two  selenium 
rectifier  stacks,  the  top  one  assem- 
hled  from  low-volta>;e  cells  (  12  volts 
each),  and  the  bottom  one  assem¬ 
bled  from  the  new  hijrh-voltatre  cells 
(IS  volts  each).  Both  provide  90- 
volt  output. 


Th((KI).\R.son.  500  We.st  Huron,  Chi- 
cajro  10,  111.  The  T-:52\V10  audio 
amplifier  has  a  frecpiency  response 
from  20  to  20,000  cycles.  Hum  level 
is  —70  db  below  rated  out|>ut.  Out¬ 
put  is  10  watts  at  less  than  2-i)er- 
cent  distortion.  The  unit  features 


AMPHENOl  —  the  assurance 
of  obselutely  dependoble. 
weotherproof.  vibration- 
proof  service. 


Coupling  rings  ore  a  screw 
mochine  port  mode  from 
solid  aluminum  bor  stock 
providing  80%  greater  ten¬ 
sile  strength. 


Non-rotating  contacts  with  solder 
cups  are  uniformly  aligned  .  .  . 
soves  40%  in  assembling  time, 
lowers  cost. 

FOR  POWER,  SIGNAL  and  CONTROL  CIRCUITS 
in  AIRCRAFT  and  ELECTRONIC  EQUIPMENT 

Amphenol  engineers  and  technicians  are  available  without 
obligation  to  assist  in  specifying  the  right  type  of  "AN"  connector 
for  application  in  instrument,  power  and  control  problems.  Amphenol 
"AN"  Connectors  are  available  in  five  major  shell  designs,  each 
accommodating  over  200  styles  of  contact  inserts. 


adei|uate  (Tain  to  obtain  fidl  output 
from  the  ordinary  hi^rh-impedanee 
pivkup  or  tuner.  It  !.■<  available  with 
or  without  a  pluK-in  preamplifier. 


Allkn  H.  Di'Mo.nt  1.abok.\tories. 
I. NT.,  loOO  .Main  Ave.,  Clifton,  N.  ,1. 
The  new  eathode-ray  indicator  i.s 
cai)able  of  di.<i)layin>r  simultane- 
ou.<ly  four  related  or  unrelated  inde¬ 
pendent  phenomena  on  a  sintrle  crt 
screen,  hlciuipped  with  the  K1027- 
Pll  c-r  tube  containing  four  inde¬ 
pendent  electron  trims,  the  unit  in¬ 
corporates  its  own  power  supply 


COMPLETE  LISTINGS  OF  “AN"  CONNECTORS 

Write  for  your  copy  of  Amphenol's 
comprehensive  and  illustrated  catalog 
on  "AN"  and  "97"  Connectors.  Please 
send  request  on  company  letterhead. 


October,  1949  — ELECTRONICS 


i 


KAY  ELECTRIC  COMPANY 


PREPARE  FOR  ^ 

UHF  TESTING 

WITH  SWEEPING  OSCILLATORS  .  .  . 

SCANNING  REFLECTED  ENERGY  METERS  .  .  . 

VISUAL  VOLTMETERS  and  SPECTRUM  ANALYZERS 


The  UHF  MEGALYZER 

Th«  UHF  MEGALYZER  now  incorporates  increased  sensitivity, 
broodened  frequency  ronqe,  ond  improved  lineority.  Tbe  fre¬ 
quency  ronge  now  extends  fiom  30  to  500  me  and  is  usnful  to 
1000  me.  The  moximum  sensitivity  for  linear  operation  is  100 
microvolts.  The  equivalent  noise  input  is  approximately  20 
microvolts.  The  frequency  response  from  30  to  500  me  is  within 
4  db.  The  flotness  of  the  frequency  response  ond  sensitivity  are 
only  slightly  deterioroted  between  500  ond  1000  me.  The 
frequency  resolution  is  still  100  he.  The  UHF  MEGALYZER 
contains  o  sweepino  oscillator,  (The  MEGA-SWEEP)  and  on 
oscilloscope,  both  of  which  con  be  used  seporotely 
The  UHF  MEGALYZER  contains  o  wavemeter  for  identifying  the 
frequency  of  unknown  signols.  By  use  of  on  ouxiliory  colibroted 
signol  generotor,  the  level  of  ony  unknown  signal  moy  be 
determined. 

Pr/ct.  M9S.00  F.  O.  B.  Foctory 


THE  UHF  MEGA-MATCH 

The  UHF  MEGA-MATCH  is  an  improved  design  of  the  widely 
used  MEGA-MATCh  which  increases  the  useful  frequency  ronge 
from  10-250  me  up  to  10  to  1000  me.  (VHF  MEGA-MATCH  still 
ovoiloble.)  The  UHF  MEGA-MATCH  rapidly  indicotes  reflected 
energy  over  o  swept  bond  width  up  to  30  me  through  the  VHF 
ond  UHF  ranges.  MEGA-MATCH  units  now  in  customers'  hands 
may  be  converted  to  cover  the  wider  frequency  range  ot  o  price 
of  S200.00 

Price:  VHF  MEGA-MATCH— $«95.00  F.  O.  B.  Foctory 
UHF  MEGA-MATCH— $895.00  F.  O.  B.  Foctory 


The  MEGALYZER  JR. 

The  MEGALYZER  JR.  is  on  occessory  device  for  use  with  a 
MEGA-SWEEP  sweeping  oscillotor  ond  o  stondord  oscilloscope 
These  three  devices,  when  used  together,  comprise  o  Visuoi 
Voltmeter  and  Spectrum  Anoiyxer  system.  The  specificotions  of 
the  system  are  the  some  os  those  for  the  MEGALYZER.  Either 
the  MEGALYZER  JR.  system  or  the  MEGALYZER  con  be  used  for 
tuning  circuits  intended  for  selecting  crystol  hormonics,  sturUing 
the  spurious  output  of  transmitters  or  generators,  measuring  (.  W 
oscillotor  rodiotion,  observing  the  modulotion  on  a  corrier  ond 
many  other  opplicotions  ot  VHF  or  UHF. 

Price.  $250.00  F.  O.  B.  Foctory 


THE  CALIBRATED  MEGA-SWEEP 

The  CALIBRATED  MEGA-SWEEP  provides  single  dial  tuning  over 
the  entire  frequency  ronge  of  the  instrument.  A  colibroted  diol 
is  included  which  indicotes  the  center  frequency  of  the  swept 
output  to  sufficient  occurocy  to  ploce  the  wonted  frequency 
within  the  swept  ronge.  After  worm-up  ond  one  check  of 
operotion  the  CALIBRATED  MEGA-SWEEP  con  be  used  for  very 
long  periods  over  o  wide  continuous  frequency  ronge  (50  kc  to 
10()0  me)  by  vorying  only  the  single  tuning  knob.  Sweep  widths 
up  to  30  me. 

MEGA-SWEEPS  now  in  customers'  bonds  con  be  chonged  to 
the  CALIBRATED  MEGA-SWEEP  Model  for  575  00 
Price.  $425.00  F.  O.  B.  Foctory 


The  MEGA-NODE  SR.— A  NEW  INSTRUMENT.  Watch  our  next  adrertisement  an¬ 
nouncing  specifications  and  details  on  the  MEGA-NODE  SR.,  a  UHF  and  Microwave 
Random  Noise  Source — Frequency  Range  100-3000  me.  Read  Noise  Figures  to  20 
db— Output  impedance  50  ohms  unbalanced,  no  tuning  necessary.  Price  $895.00  F.  O.  B. 
Factory 


Prices  outside  U.  S.  A.  and  Canada  10%  higher. 


FOR  FURTHER  DETAILS  WRITE 


KAY  ELECTRIC  CO.,  25  MAPLE  AVE.,  PINE  BROOK,  N.  J. 

Telephone  CAIdwell  6-4000 

Monufacturers  of:  Mogo-Mafeh.  Mogo-Node,  Megoligner,  Mega-P  ulser.  Sonoloter,  Sono-Groph,  Microwo.t  Mego-Mofeh,  Micro-Pulscr. 
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and  u  hoi'i/.onlal  amplirter  for  earti 
of  the  four  channels.  The  instru¬ 
ment  is  intended  for  u.se  with  an 
o.scilloKraph-record  camera  of  the 
moving-film  type. 


Silicone  K«*Min 

Ckner.al  Klkctkii;  Co.,  Pittsfield, 
■Mass.  The  new  .Silicone  resin  No. 
‘J‘J89-1  designed  to  enable  electrical 
eiiuipment  to  operate  at  tempera¬ 
tures  as  high  as  180  C,  can  be  used 
for  imi)regnating  spun  glass  and 
asbestos  wire  coverings  and  for 
binding  coils,  wir.dings.  and  other 
motor,  generator  and  transformer 
parts. 


Il-F  .Viiiplificr  Kit 

Si  n  K.vdio  anp  Ki.kc  tronk's  Co., 
iNC.,  122-124  Duane  St.,  New  York 
7,  N.  V.  Model  CK-10  all-triode. 
Information  on  Nickel  and  Nickel  Alloy  high-fidelity  amplifier  kit  is  a  lo- 
^  ,  .  .  ,  ,  ,  .  ,  ,  "att  7-tube  unit  boasting  llat  fre- 

Tubing  conveniently  arranged  for  quick,  accurate  reference: 


FILEWORTHY  FACTS! 
on  Superior  Nickel 
&  Nickel  Alloy  Tubing 


(.010"  to  Vt"  O.D.  MAX.) 

{Engineering  Data  for  the  — 

\  DESIGNER 
\  MATERIALS  ENGINEER 

METALLURGIST  ^ 

PRODUCTION  MAN 
PURCHASING  AGENT 
FABRICATOR 

NICKEL 
MONELt 
INCONELt 
"K"  MONELt 
30%  CUPRO-NICKEL 
36%  NICKEL  IRON  (INVAR) 
42%  NICKEL  IRON 
52%  NICKEL  IRON 


Comparative  Physical  and  Chemical  Properties 
Selection  and  Application 
Tolerance,  Temper  and  VC’eight  Data 
Design  and  "Use”  Information 

Types  of  Superior  Tubing  (Seamless  and  Vi’ELDRAVC'N*) 
Time-Saving  Ordering  and  Specification  Data 

FOR  YOUR  COPY,  WPITE  TODAY  ON  TOUR  COMPANY  LCTTERHEAD. 


iiuency  respon.se  ‘  •  Idb)  from  20 
to  l.),000  eyelfs.  Distortion  is  loss 
than  2.0  percent;  gain  is  75  db  on 
radio,  and  97  dij  on  phono.  The 
unit  is  also  available  completely 
wired  and  tested. 


Tuns.  Tiidtnirli  Su^iKN  Tube  Ci«paRy 
V  INlMCtMliOMlNtCkltCl. 


Disc  i'hcrniostiit 

Stevens  Mfg.  Co.,  Inc.,  Mansfield, 
Ohio.  Type  M  midget  thermostat 
features  elo.se  temperature  control 
of  electronic  device.s,  appliances  and 


SUPERIOR  TUBE  COMPANY 

2500  Germantown  Ave.,  Norristown,  Po. 
rn  SiH'lw  Trtifi  N  III  Oiit  ChsI.  uII  ncifk  Tnt  n . 
sill  Saidnrii  SL.  In  tn<«s  n.  Cil  •  tKliKs  MISI 


EOt 
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TRANSFORMERS  AT  WORK— KENYON 

Predetermined  Counters 

POTTER  INSTRUMENT  CO., 
INC.  138-.j6  Roosevelt  Ave., 
P'lushinpr.  N.  Y.  The  Potter 
Predetermined  Electronic 


Counters  have  a  c<»untinfr  rate 
up  to  20,000  j)er  .second  and  a 
control  rate  up  to  1.5,000  per 
minute.  Input-sharp  neKative 
pul.ses,  .30  to  SO  volts  ampli¬ 
tude,  i)ulse  ri.se  time  10  micro¬ 
seconds  n'a.ximum. 

The  Potter  Pretietermined 
Counter  for  hijrh  speed  count¬ 
ing,  hatching,  .sorting,  packag¬ 
ing  and  for  many  other  indus¬ 
trial  uses,  is  typical  of  the 
varied  applications  KENYON 
“T”  Line  Transformers  are 
called  upon  for  rugged,  de¬ 
pendable  service. 

Leading  manufacturers  and 
engineers  in  all  fields,  specify 
KENYON  “T”  Line  Trans¬ 
formers  for  many  industrial, 
communication  and  electronic 
applications. 

F'or  more  than  20  years,  the 
KENYON  organization  has 
been  i)roducing  “sj)ecials”  to 
specification,  and  size  needs  of 
indiviilual  applications,  at  co.st 
aiiproaching  catalog  items. 

The  Potter  Instrument  Co., 
too,  looks  to  KENYON  for 
high  (piality,  economy  trans¬ 
formers! 

AdviTtisciiiPiif 


Here’s  the  '2  Transformers 


It’s  K  €  n  V  O  n  Quality 


■  X  ^  oldest  names  in  transformers,  offers 

■»  C/  1 1  ■  v  1 1  you  high  quality  specification  transformers  cus¬ 
tom-built  to  your  requirements  —  practically  at  catalog  prices!  For  over 
20  years  the  KENYON  *'K"  has  been  a  sign  of  skillful  engineering, 
progressive  design  and  sound  construction. 


K £  n  Y O  ^c^ifnecC  *pofi: 

JAN  APPIICATIONS  AUTOMATIC  CONTROLS 

BROADCAST  AUDIO  AMPLIFIERS 

INDUSTRIAL  MACHINERY  EXPERIMENTAL  LABORATORIES 

RADAR  ATOMIC  ENERGY  EQUIPMENT 

Among  many  others 

Consult  our  engineering  staff  on  any  of  your 
“speciol"  problems  at  no  obligation  to  you. 

Call  or  write  now  for  our  representative. 


"T's" —  famous  line  of  high 
Kenvon  quality,  uniform  transformers 

are  ready  for  immediate  delivery  from  stock.  Our 
standard  line  can  save  you  much  time  and  expense. 

For  a  complete  story  about  specific  ratings  on  all 
transformers,  send  for  your  copy  of  the  latest 
KENYON  Catalog  edition  now! 

KENYON  TRANSFORMER  CO.,  inc. 


840  BARRY  STREET 


NEW  YORK  59,  N.  Y. 


KENYON  Transformer  Co.,  Inc. 

840  Barry  Street,  New  York  59,  N.  Y. 

Send  me  the  latest  edition  of  your  new  catalog 

lame  Address 

sition  City 


without  obligation. 


Zone 


Company  Stote 

We  need  "speciol"  tronsformers  — - 
_ D  Pleose  hove  your  representotive  coHj 
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NEW  PRODUCTS  (continued) 


industrial  apparatus.  It  employs  a 
bi-metal  thermal  element  of  di.se 
construction.  Maximum  operatiiiK 
temperature  is  600  F;  minimum, 
—  60  C.  The  unit  may  be  had  with 
standard  closure  for  normal  opera¬ 
tion;  hermetically  sealed  for  special 
applications. 


l*lale-!«-l*lale  Servo 

Thk  TRANsiroii,  CoRP.,  114  W. 
Worth  St.,  New  York  IS,  N.  Y. 
Saving's  of  weight  and  space  in  in¬ 
dustrial  and  military  control  sys¬ 
tems  is  made  possible  by  servo 
motors  featuring  plate-to-plate 
operation.  Use  of  an  output  trans- 


rhis  high  -  power  version  of 
Goodmans  famous  12"  T.2.  is 
available  as  a  Bass  Unit  for 
multi-speaker  systems  or  gen¬ 
eral  Public  Address  use.  The 
last  word  in  reliability,  design 
and  performance. 


SPECIFICATIONS; 

R22/120S  IS 

OveroM  Oiomctcr  12  S/16" 

Ovcroll  Depth  .  7" 

Fundamental  Resonance  7S  c.p.s. 

Voice  Coil  Impedance  15  ohms  ot  400  c  p  s. 
Maximum  Power  Capacity  20  watts  Peak  A/C 
Total  Flux  195000  Lines 

Nett  Weight  18lbs  4ozs 

R22  1 206/1 S  ; 

Overoll  Diameter  12  5/16"  ' 

Overoll  Depth  7"  i 

Fundamental  Resonance  55  c.p  s.  | 

Voice  Coil  Impedance  15ohmsat400c.ps  i 
Maximum  Power  Capocity  20  wotts  Peok  A/C  I 
Total  Flux  195000  Lines 

Nett  Weight  ISIbs.  4ozs 


former  in  the  servo-amplifier  is 
eliminated  through  direct  winding. 
Complete  technical  data  is  available 
on  request. 


lligli-Fiilelily  Speaker 

rNIVT':RSITY  l,OrDSPEAKER.S.  IST..  80 
S.  Kensico  Ave.,  White  Plains,  N.  Y. 
Model  6201  lightweight,  high-fidel¬ 
ity  speaker  covers  a  50  to  15,00(1- 
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GOODMANS  INDUSTRIES  LIMITED 
Lancelot  Road,  WEMBLEY,  Middlesex,  ENGLAND 
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■ANTAM"  IliCTROLYTICS 
Typ«  SRE  Bontams*  art  th«  tmolUtt  tltc* 
Irolytict  y«ff  Eftptciolly  tuitobi*  for  coth' 
od«  by  •post  applicotipns.  tcr««n  filttr 
circuift  ond  similor  functiont.  Improvtd 
pro€t»»ing  ond  mottriolt  combintd  with 
morp  pfficitnt  »poct  utiliiotion,  mpont 
•molUr  lilt  ond  no  rtductten  in  lift. 


WE  MUST  KNOW 


1  life . 

2  Operating  Voltage . 

3  Maximum  Surge  Voltage . 

4  Maximum  Ambient  Temperature 

5  Duty  Cycle . 

6  Humidity . 

7  Altitude . 

8  Shock . 

9  Terminals . 

10  Mounting . 


t  How  small  is  small?  The  radio-electronic  miniaturi¬ 
zation  trend  poses  the  question.  And  here's  the  Aerovox 
answer: 

Small  in  capacitors  means  the  minimum  size  required 
to  meet  actual  pertoimance  requirements.  There  must 
be  no  secrets  as  to  the  operating  conditions.  To  give 
you  a  true  miniature  capacitor,  we  must  know  the  facts 
called  for  by  the  accompanying  questions. 

How  small  is  small?  Let  Aerovox  engineers,  with  their 
latest  techniques  and  production  processes,  give  you 
the  practical  answer. 

t  Submit  your  miniaturization  or  other  capacitance  re¬ 
quirements  for  engineering  collaboration  and  quotations. 

*Trtdt  marks 


Saiu  •fficff  la  All  MMtiru  Cimt 


IMAM  ifS,  tiaitTWi; 
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CHIEF  ENGINEER  FLEXY  SAYS: 


''I'm  referring,  of  course,  to  circuit  elements — 
like  this  variable  condenser — which  have  to  be 
regulated  during  the  operation  of  your  equipment. 
Wh?n  you  use  S.S.White  flexible  shafts  to  connect 
these  parts  to  their  control  knobs  you  gain  several 
important  advantages. 

"First,  you  can  develop  chassis  and  cabinet 
designs  to  the  maximum.  You  con  locate  the 
elements  in  any  position,  at  any  cmgle  to  meet 
space  assembly  or  wiring  requirements.  You  can 
group  the  controls  as  desired  for  full  operating 
convenience  and  to  suit  the  needs  of  any  cabinet 
design.  You  can  do  this,  because  S.S.White  flexi¬ 
ble  shafts  readily  transmit  control  between  any 
two  parts  regardless  of  their  relative  positions. 

"Second,  S.S.White  remote  control  flexible 
shafts  provide  a  smooth  turning,  slip-proof  method 
of  control  that  maintains  its  sensitivity  for  the  life 
of  the  equipment.  Since  they  are  especially  built 
for  this  service,  S.S.White  shafts  have  minimum 
deflection  underload  and  practically  equal  deflec¬ 
tion  in  either  direction  of  rotation. 

"Start  planning  for  S.S.White  flexible  shafts 
while  your  equipment  is  still  in  the  drawing 
board  stage.  Ask  S.S.White  engineers  for  recom¬ 
mendations.  Their  cooperation  is  yours  without 
obligation." 

FREE-^  FLEXIBLE  SHAFT  HANDBOOK 

This  valuable  flexible  shaft  handbook  is  full  of 
useful  information  and  data  about  how  to  select 
and  apply  flexible  shafts.  Copy  sent  free  if  you 
request  it  on  your  business  letterhead  and  men¬ 
tion  your  position 


S.S.WHITB 


mis.!.  WMITt  DtNTAl  MFO.  CO. 


INDUSTRIAL 


DIVISION 


-DIPT  ■  10  lAST  40th  ST.,  Nf W  YORK  U,  N.  Y. 

FLEXIttl  SHAFTS  AND  ACCESSORIES 
MOLDED  RUSTICS  PRODUCTS-MOIDED  RESISTORS 

Omt  /4mcticM  A  AAA 


NEW  PRODUCTS  (continued) 

cycle  rantre,  and  ha.s  a  built-in 
cobra-shaped  tweeter  for  high-fre¬ 
quency  which  is  installed  coaxially 
'  with  the  cone.  Input  impedance  is 
j  6  to  10  ohms;  power,  20  watts;  di¬ 
mensions,  12-in.  diameter  x  71-in. 
depth ;  weight,  5  pounds. 


St*aIeTl-l’liiiijs«‘r  SHitoh 

Unimax  Switch  Division  ok  the 
I  \V.  1,.  .MaxsON  fORP.,  460  \V.  34th 
j  St.,  New  York  1,  N.  Y.  Entrance  of 
I  moisture  or  dust  to  the  plunger 
mechanism  of  model  KMXN-2A 
’  precision  switch  is  stopped  by  a  neo¬ 
prene  boot  sealed  to  the  actuating 
plunger.  The  neoprene  compound. 


besides  being  oil  resistant,  retains 
its  flexibility  at  all  temperatures 
I  from  —  6,t  to  r  160  F.  Information 
on  the  suitability  of  the  switch  to 
,  specific  .services  will  be  furnished 
on  inquiry. 


I  TV  uihI  F-.M  Sweep  (uenerulor 

The  Triplett  Ki.eltrical  Instri- 
MKNT  Co.,  Blutfton,  Ohio.  Model 
3i;{4  television  and  f-m  sweep  gen- 
I  erator  has  two  built-in  markers:  a 
10..')  to  40-mc  marker  frequency  for 
i-f;  .')7  to  240  me  for  r-f  and  o.scil- 
lator.  Continuous  tuning  is  pro¬ 
vided  over  all  tv  and  f-m  bands. 
.Sweep  width  is  0  to  12  me.  continii- 
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Co^pAi^e /acts/ 


UP-TO-DATE  FEATURE 


0,1  Purpose  Eqoipmen.  (Studio  or  remote) 
Electronic  View  Finder _ 

I  Tube  Interchangeability _ 

Turret  Lens  Plot^wi^^ 
nronUawav  Chassis  for  Accessibility 
Automatic  Lap  Dissolve  and  Fade  ^ 
Single-Unit  Sync  Generator  ^ 

Single  Jiffy  Connectors _ ^ 

White  Peak  Limiter 
Fingertip  Controls 
Adequate  Cooling 
r Panhandle  Focus 


A 


Ate  yoi/r  cameras  a/s-fo-c^afe,^ 


DU  MONT  LABORATORIES.  INC  •  TELEVISION  EQUIPMENT  DIVISION.  «  HARDI.NC  AVE..  CLIETON.  N.  J.  •  DU  MONT  NETVCORK  AND 
ABD,  5»  MADISON  AVE..  NEW  YORK  22.  N.  Y.  •  DU  MONTS  JOHN  WANAMAKFR  TELEVISION  ST  I  DIOS.  NEW  YORK  s.  N.  T 
TTG,  WASHINGTON,  D.  C.  •  STATION  W  1)T  V.  PITT  SBI  RGH.  HA.  •  HOME  OEEK  ES  AND  HI  ANTS.  HASSAIC  AND  EAST  HATERSON.  N.  J 
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5806  HOUGH  AVENUE 
CLEVELAND  3,  OHIO 


(continued) 


NEW  PRODUCTS 


fimr  compouaits 
proiiite  tlx  margin  for 
finer  instruments 


5841 

REGULATOR 

RcguUted  v<»ltage  9(N1  voles 
Scarfing  voltage  950  soils 
Current  -  to  ^0  u<i 

Regulation  l.S'r 


1687 

THYRODE 


Optrjling  vdlijKr  9()ll  mils 

PUtcau  lenjilh  lUO  »i>ll» 

Mjx.  slop*  10';/ 100  V 

(gidjs)  200  mg/im’ 


THYRODE 


Operating  voltage  5tN)  \olts 

5799  Plateau  length  50  voUs 

Max.  slope  50' i /50  V 

ft  Wall  (glass)  200  mg/nn* 


ou.sly  variable.  The  unit  also  has 
crystal  marker  provision  up  to  21G 


Higli*<>uiii  L-F  AiiiplilH'r 

:  Kle;ctro-Mkciiankal  RKSt;Aiu'H, 
i  Inc.,  Ridgefield,  Conn.  Model  3:1  A 
I  hiKh-jrain  narrow-band  amplifier  is 
'  designed  for  operation  at  or  near  a 
i  freipiency  of  10  cycles.  It  is  in- 
1  tended  for  use  with  photocells, 
thermistors,  or  other  hijrh  imped¬ 


ance  devices.  full-scale  sensitivity 
of  1  microvolt  makes  it  possible  to 
work  close  to  theoretical  thermal 
noise  levels.  A  calibrated  attenu¬ 
ator  permits  the  jrain  to  be  chaiiKcd 
in  convenient  steps  by  a  factor  of 
u|)  to  1,000. 


RECTIFIER 

l  ilamcnt  current  IP  ma 
Filament  vnitage  1.25  volts 
Inverse  peak  5U0P  volts 

Insulation  10"  ohms 


5828 

AMPLIFIER 

lilamint  current  H)  ma 
lilamcnt  voltage  1.25  volts 
Amplification  IN 
T  ransc'onciuctance  150  umho 


M  5liilli|>licr 

SiiAi.LCROS.s  Me'O.  Co.,  CollinKciale, 
I’a.  .A  new  unit  provides  five-step 
straijfht-T  performance  in  a  control 
size  normally  limited  to  ladder  and 
potentiometer  circuits.  A  pair  of 
extra  terminals  increases  the  utility 
of  the  unit  because  in  the  off  posi¬ 
tion  the  vu  multiplier  network  is 
automatically  di.sconnected  from  the 
line  which  it  normally  bridjres,  and 
the  vu  meter,  completely  isolatin^r 
both.  Two  standard  attenuation 
ranges  are  available:  0  (\  milli- 


1685 

THYRODE 

Op«ra<ing  »<>llagc90U  Mills 
PUteau  iength  2IH>  volts 
Max.  slope  3'; /UK)  V 

W’all  (aluminum)  50  mg/cm- 


THE  VICTOREEN  INSTRUMENT  CO. 


1 


PLASTICON 

RF  Transmitting 

CAPACITORS 

Superior  to  mica  capacitors  because: 


9  Greater  safety  factor 

(3500  VDC  Operating;  7500  VDC  Test) 
9  Lower  RF  Losses 

(See  current  rating  below) 

•  More  conveniently  mounted  | 

•  Less  chassis  space 

•  Smaller  overall  volume 

•  Impervious  to  moisture  (The  GLASSMIKE 

construction  is  100%  sealed) 

•  Silicone-fluid  filled 

•  Can  be  operated  at  7 5°  C  ambierrt 

The  obote  advontoges  are  possible  by  the  use  of  the 
Type  L  film  dielectric  which  has  lower  losses  than  mica. 


TYPE  LSG-PLASTICON  GLASSMIKES 
3500  VDC  Operating— 7500  VDC  Test 


Cat  No 

1 

Current  Rating 

in  RF  Amperes 

vap# 

Mfd. 

OD  Length 

100  Kc 

300  Kc 

iMc  1 

3  Me 

LSGSOO 

.00005 

19  32’ X  13  16' 

.02 

.05 

.16 

.47 

LSG101 

.0001 

19  32'  X 1  3  16' 

.03 

.09 

.31 

.94 

LSG251 

.00025 

19  32'  X 1  3  16' 

.05 

.25 

.5 

2.2 

LSG501 

.0005 

19  32’  X  1  3  16' 

.15 

.5 

1.6 

3.0 

LSG102 

.001 

19  32' X 19  16' 

1  -31 

.94 

i 

4.5 

LSG202 

.002 

3  4'  X  1  9  16' 

.62 

1.9 

4.5 

7.0 

LSG502 

.005 

3  4'  X  1  3  4' 

1.6 

3.1 

6.0 

7.0 

LSG602 

.006 

29  32' X 1  9  16' 

1.9 

3.5 

6.2 

7.0 

LSG103 

.01 

29  32’ X 1  3  4' 

3.1 

5.0 

7.0 

7.0 

-^Condenser  products  Company 

137S  NORTH  BRANCH  STRUT  •  CHICAGO  22.  IlllNOIS 

Manufacturers  of  Plasticon  Capacitors;  Pulse  Forming  Network  and  Hi  Volt  Power  Supplies 
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NtW  PRODUCTS  (contiButd) 

watt)  to  plus  16  and  off  in  4-vu 
steps;  plus  5  to  plus  20  vu  and  off 
in  4-vu  steps.  Spacing  between  ad¬ 
jacent  positions  is  30  degrees. 


OSCILLOSYNCHROSCOPE  ,  ' 

Model 

Detiqned  for  maximum  uteiulneu  in  labora- 
loriee  doing  a  variety  oi  reiearch  work,  thii 
instrument  is  suited  to  radar,  television,  com- 
munication.  facsimile,  and  applications  involv- 
ing  extremely  short  pulses  or  transients.  It 
provides  a  variety  oi  time  bases,  triggers. 
phasing  and  delay  circuits,  and  extended- 
range  amplifiers  in  combination  with  all 
standard  oscilloscope  functions. 

THISI  FIATURIS  ARl  IMPORTANT  TO  YOU 


U-F  Power  Supply 

SPKf.I.MAN  TKI.EVISION  t'O..  iNC.. 
13(1  \V.  21th  St..  New  York  11,  N. 
Y.,  has  available  a  30-kv  r-f  power 
supply  suitable  for  application  in 
dust  precipitation,  electrostatic 
painting  and  insulation  breakdown 
tests,  as  well  as  projection  televis¬ 
ion.  Power  up  to  500  na  may  be 


•  Extended  -  range  amplifiers:  vertical, 
flat  within  3  db  5  cycles  to  6  mega¬ 
cycles.  full  tube  deflection;  horizon¬ 
tal.  flat  within  1  db  S  cycles  to  1 
megacycle. 

•  High  sensitivity:  vertical.  O.OS  RMS 
volts  per  inch;  horizontal  0.1  RMS 
volts  per  inch. 

•  Single-sweep  triggered  time  base  per- 

For  complete  data,  request  Bulletin  MO-910 


mits  observation  of  transients  or  ir¬ 
regularly  recurring  phenomena. 

•  Variable  delay  circuit  usable  with 
external  or  internal  trigger  or  sepa¬ 
rate  from  scope. 

•  Sawtooth  sweep  range  covers  5 
cycles  to  SOO  kilocycles  per  second. 

•  4.000-volt  acceleration  gives  superior 
intensity  and  definition. 


SQUARE-WAVE  MODULATOR 
AND  POWER  SUPPLY 


SWEEP  CALIBRATOR 


drawn  with  good  regulation.  Volt¬ 
age  is  variable  from  15  kv  to  30  kv 
through  a  control  on  the  front 
panel. 


Model  GL-22  A 

This  versatile  source  of  timing  markers 
provides  these  requisites  for  accurate 
time  and  frequency  measurements  with 
an  oscilloscope; 

•  Positive  and  negative  markers  at 
0.1,  1.0,  10,  and  100  micro-seconds. 

•  Marker  amplitude  variable  to  50 
volts. 

•  Gate  having  variable  width  and 
amplitude  for  blanking  or  timing. 

•  Trigger  generator  with  positive 
and  negative  outputs. 

Further  details  are  given  in 
Bulletin  MC-910. 


Model  TVN-7 


Here  is  the  heart  of  a  super  high  fre¬ 
quency  signal  generator  with  square- 
wave.  FM.  or  pulse  modulation.  Pro¬ 
vides  for  grid  pulse  modulation  to  60 
volts,  reflector  pulse  modulation  to  100 
volts,  square-wave  modulation  from 
603  to  2.500  cycles.  Voltage-regulated 
power  supply  continuously  variable 
280-480  or  180-300  volts  dc.  For  addi¬ 
tional  data  and  application  notes,  see 
Bulletin  MM  910. 


il-V-CoupU'r  Controls 

Clarostat  .Mfg.  Co.,  Inc.,  Dover, 
X.H.  Type  56-125  high-voltage 
coupler,  for  control.s  used  in  tv, 
oscillograph  and  other  h-v  circuit.s, 
uses  a  plastic  straight-through 
shaft  in  place  of  the  previous  insu¬ 
lating  strip  joining  .separate  sec¬ 
tions  of  the  metal  shaft.  This 
eliminates  backlash,  providing  more 
critical  settings  where  necessary. 
An  insulating  tube  isolates  the  con- 


STANDING  WAVE  RATIO  METER  AND  HIGH  GAIN  AUDIO  AMPLIFIER 
Model  TAA-16 


•  Standing  wove  voltage  ratios  are  read  directly 
on  the  panel  meter  of  this  sensitive,  accurate 
measuring  instrument. 

•  Frequency  range  500  to  5.000  cycles  pet  second. 

•  Two  input  channels  with  separate  gain  control 
for  each. 

•  "Wide  band"  sensitivity  15  microvolts  full  scale. 

•  "Selective"  sensitivity  10  microvolts  full  scale. 

•  Bolometer  crystal  switch  adjusts  input  circuit 
to  signal  source. 

Write  lor  Bulletin  MA  910  containing  lull  details 

oi  this  useful  instrument. 


Ask  for  your  FREE  copy  of 
our  Brochure  illustrating  and 
describing  ail  Browning  Prod¬ 
ucts. 


In  Conada.  address  Meas¬ 
urement  Engineering  Ltd.. 
Arnprior.  Ontario. 

tXPOKT  SALIS 
9  ROCXirlUlR  PLAZA 
Rm.  1422,  New  York  20,  N  T. 
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One  ui  a  series  of  meuuges  to  help  you  increase  your  utuienlunJiuj^  of  business  paper  ajtertising,  and  its  effect  on  your  business. 


Why  you  and  your 
advertising  manager 
are  partners 


From  wherk  you  sit,  advertisinK  may  look  like 
the  “glamour  department”  of  your  company 
necessarj’,  of  course,  but  pretty  far  removed  from 
the  hard-headed  realities  of  the  production  line. 

But  take  a  closer  look.  In  one  respect,  the  adver¬ 
tising  manager’s  job  bears  a  striking  resemblance  to 
your  own. 

You’re  production-minded.  You’re  concerned  with 
anything  that  will  improve  plant  procedures,  speed 
up  assembly  time,  prevent  waste,  and  reduce  the 
manufacturing  cost  per  unit. 

And  that  is  precisely  where  you  walk  arm-in-arm 
with  your  advertising  manager.  Because  he  thinks 
the  same  way  about  the  manuiacture  oi  a  sale. 


The  whole  process  of  selling  and  distribution  are 
his  assembly  line.  .\nd  every  time  he  can  reduce  the 
unit  cost  of  a  sale  by  so  much  as  a  few  cents,  he 
increases  your  company’s  chance  to  show  a  profit. 

.\sk  him  for  a  definition  of  advertising,  and  he  will 
probably  tell  you  that  it  is  simply  mechanized  selling, 
a  machine  that  multiplies  the  productive  capacity  of 
the  sales  force  —  seeking  out  prospects,  arousing  their 
interest,  creating  a  preference  for  the  things  your 
company  makes. 

And  when  it  is  concentrated  among  the  hand¬ 
picked  readers  of  business  papers,  advertising  becomes 
the  most  efficient  machine  this  partner  of  yours  has 
found  for  lowering  the  cost  of  producing  a  sale. 


What  are  the  ten  ways  to  measure  the  results  of  your  business  paper 
advertising  I  You'll  find  the  answers  in  a  reeent  .iBP  folder,  which  we'll 
hr  glad  to  send  you  on  request,  .ilso,  if  you'd  like  reprints  of  this  adver¬ 
tisement  (or  the  entire  series  I  to  show  to  others  in  your  organization,  you 
may  hat  e  them  for  the  asking. 


THE  ASSOCIATED  BUSINESS  PAPERS 

205  East  42nd  Street.  New  York  17,  N.  Y. 
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U8a  CROMWtLl  ROAD 
LONDON. S^W7  ENGLAND 


TRANSRADIO  LTD 


nriTJ  win  I  TT 


The  VVoric/'s  lorgesf  Prodi 


3'/a  KW 
VACUUM  TUBE 

60MBARDER 


ATTtN  lOAMHC 


We  are  specially  or^ni^ed 
to  handle  direct  enquiries 
from  overseas  and  can  ^ve 
IMMEDIATE  DEllVERIES/oUSA. 

Csbie  your  rush  order  for 
dehrtry  by  sir.  Settlement  in 
dollars  by  check  onyour  arm  bent 
Transactionis  simple  as  any  local 
purchase-andddmtryjsatas  fuick. 


Never  before  o  value  like  this  3Vk  KW 
bombarder  or  high  frequency  induction 
healer  ...  for  saving  time  and  money  in 
surface  hardening,  brazing,  soldering,  an¬ 
nealing  and  many  other  heat  treating 
operations.  Is 

Portable  .  .  .  mounted  on  lour 
rubber  coasters.  Width  14Vi"; 
depth  27";  height  42Vi";  weight 
300#. 

Operates  from  220  volt  line.  Complete 
with  foot  switch  and  one  heating  coil 
made  to  customer's  requirements.  Send 
samples  of  work  wanted.  Wu  will  advise 
time  cycle  required  for  your  particulor 
job.  Cost,  complete,  only  $975.  Imme¬ 
diate  delivery. 

Scientific  Electric  Electronic  Heaters  are 
made  in  the  fallowing  ranges  of  power: 
l-2-3-5-7Vi-10-12V4-15-18-25-40-60-80- 
100-250.  KW. 


74o  SYMBOL  of  QUALITY  for  62  YEARS 


WASHERS  .  .  .  Standard  and  Special,  Every  Type,  Material,  Purpose, 
Finish  .  . .  STAMPINGS  of  every  Description  .  .  .  Blanking,  Forming, 
Drawing,  Extruding. 

Your  most  dependable  source  of  supply  —  the  world’s  largest  manufac¬ 
turer  of  Washers,  serving  Industry  since  1  887.  Over  22,000  sets  of  Dies. 
Submit  your  blueprints  and  quantity  requirements  for  estimates. 


Division  of 

S"  CORRUGATED  QUENCHED  GAP  CO. 

105-119  Monroe  5t.,  Garfield,  N.  J. 
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NEW  PRODUCTS 


Washer* 


trol  proper  from  its  mi>untin)r  l)ush- 
iiiK  and  protects  the  plastic  shaft. 
t'oiitrol-to-Kroiind  hreakdown  rat¬ 
ing  is  better  than  10,001)  volts. 


Vilirulioii  Pirkiip 

TKI,K(0MPUT1NG  C'OKH.,  2001  Holly¬ 
wood  Way,  Burbank,  Calif.  The 
Vibratab  is  a  vibration  frequency 
pickiij)  only  lU  in.  in  diameter, 
weighing  less  than  a  gram.  The  in¬ 
strument’s  light  weight  permits 
accurate  testing  of  highly  sensitive 
test  structures  without  danger  of 
inlluencing  vibration  characteris¬ 


tics.  It  has  a  life  expectancy  of  100 
to  300  hours  and  will  respond  to 
acceleration  freipiencies  from  3  to 
over  2,<>00  cps. 


TraiisiniUer  (laparilors 

CORNKl,L-l)l'BIl,IKR  KI.KCTRIC  CORP., 
South  Plainfield,  N.  .1.  The  Fara- 
don  N'F'  series  of  transmitter  mica 
capacitors  with  universal  mount¬ 
ings  are  intended  for  use  in  low- 
power  transmitters  for  plate  or  grid 
coupling,  filament,  and  plate  bypass 
applications.  Dimensions  are  1  l.l  X 
ill  X  1  iv.  in.  overall.  Rating  range 
is  from  0.0000,5  /if  with  2,.500  d-c 
working  volts  to  0.03  /if  with  600 
d-c  working  volts. 


Osrillograpli  Tiib<‘ 

Radio  Corp.  of  Amkrica,  Harrison, 
X.  J.  A  new,  3-inch,  o.scillograph 
tube  3KP11  is  intended  particularly 


^n+i  -Corrosive 

STAINLESS  STEEL  FASTENINGS 

DO  THE  JOB  ,^e++er 


Steel  Fastenings  Help 
Cut  YOUR  Costs  for  Both 
Production  and  Maintenance 
in  the  Field  of  Electronics! 


h.\et  \  da\.  the  elei  lionio  indu'trs  isdiscoxei- 
ing  more  specific  \>a>s  in  which  slainles- 
fastenings  lio  the  joh  better!  The\  not  onl\ 
resist  corrosion,  \ihration  and  changes  in  tem¬ 
perature,  hut  also  gi\e  )ou  added  strength, 
fine  appearance,  ease  in  cleaning  or  reuse  and 
non-magnetic  qualitx.  Slaiidess  gives  vou  a 
loner  ultimate  cost  through  longer  life  and 
elimination  of  production  interruptions. 

A  Note  on  Your  Letterhead  Brings  YOU  \ 
This  Outstanding  Reference  Catalog  \ 

Colled  by  many  uitri  tb«  "Bible  of  the  Stoinlen  Steel  \ 
Fattening  Industry",  Anti-Corrosive's  new  cotolog  / 
gives  o  complete  listing  of  more  than  7.000  items  IN  / 
STOCK!  Send  us  o  note  on  your  letterhead  request  / 
ing  Catalog  49C.  / 


7000  ITEMS 
IN  STOCK 


Cap  Screw* 


1  Machine  Screw* 


Set  Screw* 


Sheet  Metal 
Screw* 


Wood  Screw* 

• 

Aircroft 
Fastening*  to 
A-N  &  Govt. 
Specification* 


y  Metal  Products  Co.,  Inc. 


Manufacturers  of  STAINLESS  STEEL  FASTENINGS 


CASTIETON  ON  HUDSON,  NEW  Y0RK| 


I 


-Aou!  A(yirru^ru2At  Can  5e 

A  TTACHID  &  SOldEPED 

in  ONE Auiomatic  Ope'ui£ii>n! 


PATTONMacGUYEP  COMPANY 

17  Virginia  Avenue,  Providence.R.I. 


HIGH  OR  LOW  WAHAGE 


HERMETIC  SEALED  TYPES 


S(cctiotuc.2  (^Oiupnn 


INSTRUMENT  RESISTORS  COMPANY 


POLARAD 

TELEVISION  fquipiwitf 


Model  PT  101 — ^Telerision 


“o  ' 

toASRe/iO/^Ao  n^apJig  I 


New  Terminal  Attaching  Machine — 

attaches  and  sold«rt  variout  and  typ*s  ol  prq-told*r*d  tandem 

terminals  (supplied  on  reels)  at  rates  up  to  1200  per  hour.  Machine  cuts 
off.  clinches  and  solders  terminals  in  one  instantaneous  operation. 
Eliminates  hcudlinq  of  loose  terminals,  solder  and  flux  to  increase  pro 
duction  and  lower  costs  on  long  runs.  Standard  types  arailoble.  Strong, 
perfectly  soldered  foints  ore  assured,  as  absolute  control  of  heat  is 
maintained.  Send  for  detoiled  information,  enclose  sample  of  wire  and 
terminal  now  used.  Address  Dept.  F. 

For  ordinary  runs  in  moderate  quantity  we  confmue  fo  produce 


SEPARATE  TERMINALS  for  ELECTRIC  WIRES 


We  also  make  SMALL  METAL  STAMPINGS,  exact  to  Customer's 
Prints.  Modern  Plant,  Equipment  and  Methods.  Precision  Work. 
Moderate  Die  Charges.  Prompt,  Dependable  Service. 


features 

•  lluilt-tn  3*  oscilloitcdpe  eltb  lyncbronlzpd  •«ni^pa  for 
kipwmg  Timing  and  Video  Output  pulse  wave  forms. 

•  Syncbronixed  marker  tyktem  fur  ebt^'kitig  pul^e  etdtb 
end  rise  lime. 

•  Kxtrtme  stability.  Insured  bj  deriving  all  pulitee  from 
leading  edge  of  maNter  oeillator  pul.ne. 

•  Means  for  eberklm;  eyorbronuing  pulttee  In  odd  end 
even  flelda. 

SPECIFICATIONS 

35  line,  interloced.  e<i  fleliM.  30  frames.  RMA  Brm'broo* 
Irtng  pulsea  held  to  toierame  hpecifled  in  the  NBTril 
report  of  1946.  Output  HynrhrooulDg.  Video 

Itlanklng.  Cemera  Blanking.  Mnruonral  Driring.  Vertical 
lirlvlag  Pulses.  5  volu  acrovn  100  obm  termination. 
Dual  output  Jecks.  115  rolts  .SO  60  cpe.  Complete  with 
tubea. 


TELEVISION 
MONOSCOPE 
SIGNAL 
SOURCE 
Model  PT  102 

•  Comsetite  Vldee  Signal 

•  Wide  Bend  Vldee  AmplU 
Iter.  6  DB  down  at  tOMC 

•  Dual  outputs  for  feedinp 
two  75  or  100  linee 

•  Black  positive  or  Block 
netative  output 

•  Reeolutten  greeter  then 
600  lines 

INPUT:  Vertleel  end  Borl 
zootel  Driving 
pulses.  Comers 
end  Kinescope 
UlenklDg  Puleee. 

OUTPUT: ('omposite  Video 
Blgnel.  S  volts. 
lOOohm  Une  115 
volts  50/60  OM. 
Complete  with 
tubes  end  Includ- 
Ins  high  end  low 
V  o  1 1  e  g  e  poww 
unite. 


INRESCO  Kesivtors  arc  a  product  of  hiKti- 
&peed  winding  tcchnigues  that  introduce  a 
new  measure  of  economy  in  precision  wire 
wound  resistors. 

They  arc  available  for  IMMEDIATE  DE¬ 
LIVERY.  in  diversihed  types  that  meet 
practically  every  circuit  requirement  of 
load,  ohmic  value,  sire,  shape,  and  operat¬ 
ing  condition. 


When  planning  a  new  circuit  design,  inves 
tigate  the  advantage  of  INRKSC'O  resistors 
for  economy,  dependability  and  perma¬ 
nently  hxed  characteristics.  For  complete 
details,  call  or  write  today  for  your  copy  of 
the  INRESCO  catalog. 

MonufocluFOri  end  dciigncFs  of  w.re 
wound  renstOFi  —  eicluSively  Eitimoiei  on 
(uitom  buill  retisiers  fwrntihcd. 


9  FERRY  STREET 
NEW  YORK  7,  N.  Y. 


Television  onglnoors  ond  consyltants  to 
the  nation's  groot  tolovislon  stotlons. 


220 


October,  1949  —  ELECTRONICS 


NEW  PRODUCTS  (continued) 

for  photographic  recording  of  elec¬ 
trical  phenomena.  The  blue  radia¬ 
tion  of  its  fluorescent  screen  is 
highly  actinic  and  ha.s  sufficiently 
short  persistence  for  moving-film 
recording  without  blurring  e.xcept 
where  the  film  moves  at  high  speed. 
The  tube  has  electrostatic  focus, 
electrostatic  deflection,  high  deflec- 
ti(m  sensitivity,  and  a  zero  current- 
to-first  anode  gun. 


I)-C  Timing  Motor 

The  a.  \V.  ftAYDO.N  Co.,  Waterbury, 
Conn.,  is  producing  .series  5500  and 
5700  d-c  motors  with  a  specially  de¬ 
signed  marine-type  clock  escape¬ 
ment  governor  for  uniform  time 
drive  on  d-c.  They  will  maintain  an 
accuracy  of  1  percent  and  0.1  per¬ 
cent  respectively  under  variations 


c 


of  input  voltage  of  rt20  percent, 
load  variations  from  0  to  30  inch 
ounces  (based  on  a  1-rpm  speed) 
and  over  a  temperature  range  of 
—  50  F  to  -  150  F. 


Cut  “Breadboard”  Time  50^  with 

UNICHASSIS 

THE  ELECTRONIC  CONSTRUCTION  SET 


First  advertised  in  the  July  1949  issue  of 
ELECTRONICS,  the  UNICHASSIS  has  been  pur¬ 
chased  by  moil  by  hundreds  of  manufoctur- 
ers,  loborotories  and  schools.  It  has  been 
found  Ihot,  properly  used,  loborotory  time 
for  construction  of  experimental  circuits  can 
be  cut  in  half.  Thousands  of  different  circuits 
hove  been  created  and  tested  on  this  device. 
Once  completed  the  circuit  con  be  stored, 
used  os  permanent  ecfuipment,  or  broken 
down  for  re-use.  Complex  circuits  have  been 
created  using  UNICHASSIS  in  gangs. 


HERE’S  HOW  IT’S  MADE 


A.  Brass  trough  busbar  partly  filled  with  solder. 
Stick  wire  in  groove  and  touch  with  iron. 

B.  Connector  pins  to  plug  in  input  or  output. 

C.  Ends  of  busbars  fit  UNIIEADS- simply  plug  in. 

D.  Socket  holes  take  regular,  snap-rim  or  lip 
mount  sockets.  Miniature  odapters  also  fur¬ 
nished  for  up  to  16  tubes  total. 

E.  Four  7-pin  socket  holes  and  four  9-pin  socket 
holes,  plus  miniature  adapters  shown  here. 


F.  Access  holes  for  grid  cap  leods  and  lends  from 
components  on  lower  shelf. 

G.  Mounting  holes  for  pots,  switches,  jocks,  fuses, 
lights,  condensers,  etc. 

H.  Lower  shelf  drilled  for  fixed  mounting  of 
heovier  components. 

I.  Tube-socket  mounting  holes  topped  for  screws. 

I.  Holes  lor  connection  to  two  or  more  UNI¬ 
CHASSIS.  Overall  dimensions  ir'x7"xB’A". 


UNILEAD  SET 

Consisting  of  fittings  and  leods  which  plug  into  each  other,  allowing  endless  combination  of 
short-proof  connections.  Assorted  lengths  of  flexible,  insulated  conductors  with  terminals  at  each  end. 


COMPLETE  KIT 

UNICHASSIS  plus  22  UNILEADS  ond  96  UNILEAD  attachments  consisting  of  probes,  alligator  clips, 
banana  plugs,  phone-tip  plugs.  Pee  Wee  Clips,  spade  lugs,  large  and  smoll  grid  cops,  Fohenstock 
clips  and  ample  1”  and  V?"  connectors,  solder-stub  connectors,  tee  and  X  connectors. 


I)-(I  .Micrctuiiiiiiotc'r 

\V.  S.  Macdonald  Co.,  Inc.,  33  Uni- 
ver.sity  Road,  Cambridge  38,  Mass. 
Type  100  microammeter  is  designed 
for  measuring  very  small  dirc-ct 


Everything  Ready  to  go,  on  o  “Breadboard  ” 
that  <an  be  used  again  and  again 
SMALL  CRDSS-SECTIDN  OF  PURCHASERS 

Armour  Research  Foundation  -  Bell  Telephone  Lobs.  -  E.  I.  Dupont  -  Douglas  Aircraft  -  GE  — 
Johns  Hopkins  -  Monsanto  -  N.Y.U.  -  Bureau  of  Stondaids  -  University  of  Pennsylvania  -  Shell  Oil 
—  Fisher  Pierce  -  Kimbery  Clark  -  Brookhoven  Notional  Laboratory  -  Geophysical  Service,  Inc  -  Fed¬ 
eral  Telecommunication  Labs.  -  and  procticolly  every  government  laboratory. 

PRICE  too  CA  Woshtngton  Sp«  your  l•(0l  jobber  ei  sewd  your  order 

cofnplttt  M  w  direct  to  us.  We  poy  posloge  if  money  order  or  check  is  odvonced. 


UNI-PRODUCTS,  INC. 

1048  POTOMAC  STREET,  N.W  .  •  WASHINGTON  7,  D.  C. 
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INDUSTRIAL 

RELAYS 


SUiE 

PRIHT 


S^iHJdiru) 

Co: 


SEE 

PROGRESSIVE 


Progressive  specializes  in  manu¬ 
facturing  special  heads,  threods 
ond  finishes  on  any  metal  or  olloy 
odopted  to  cold  upset.  Please 
write  for  catolog  showing  many 
Progressive  specials.  Catalog  in¬ 
cludes  purchasing  and  engineer¬ 
ing  helps. 


PROGRESSIVE 
MANUFACTURING  CO. 


aw 

ADAPTABLE 

ami 

DEPENDABLE 


ENLARGED  VIEW 


50  NORWOOD  ST. 
TORRINGTON,  CONNECTICUT 


Adaptability  and  dependability  are  two 
of  the  most  outstanding  features  in 
STERLING  INDUSTRIAL  RELAYS. 
STERLING  RELAYS  have  won  general 
acceptance  as  standard  equipment  by 
many  users  throughout  industry.  Among 
these  satisfied  customers  are  manufac¬ 
turers.  military  and  naval  services  along 
with  industrial  and  private  laboratories. 
STERLING  will  engineer  and  design 
relays  for  your  particular  needs  or 
requirements. 

TYPE  GS  illustrated. 

TYPE  KS  -  for  Aircraft,  Long  Form 
Teiephone  type  Relays  are  standard 
manufacture  at  Sterling. 

Write  today  for  your  copy  of  BULLETIN 
110  on  relays  lor  industry. 


ADAPTABLE  FOB  EVERY  REQUIREMENT, 

Par-Metal  Equipment  ofFers  many  features,  including  fune*' 
tional  streamlined  desigrt,  rugged  construction,  beautifvl 
finish  .  .  .  plus  ADAPTABILITY.  Eliminate  need  for  special 
made-to-order  units  on  many  jobs.  1 


Engineers  ond  manufacturers  will 
effect  economies  with  Par-Metol 
Products,  which  are  available  for 
every  type  of  job  from  a  small 
receiver  to  a  deluxe  broadcast 
transmitter. 

Professional  techniques  and  yeors 
of  speciolitotion  are  reflect^  in 
the  high  quality  of  Par-Metal.  .  . 


I  CABINETS  •  CHASSIS 
IPANEIS-RACKS 
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method  is  applicable  to  almost  any 
electronic  assembly  whether  for 
larKe  or  small  production  or  for 
experimental  work.  Various  mount- 
inKS  available  are  de.scribed  and 
illustrated  in  a  recent  bulletin. 


lm|MMlaiir«‘  Mea»iiiriiif'  I'liit 

Klectropyne:  Co.,  890  Boylston  St., 
Bo.ston  15,  Mass,  k’acilitatinsr  the 
measurement  of  impedances  from  ^ 
0.1  to  100,000  ohms  through  a  wide  j 
ranjre  of  freipiencies,  the  Impedom- 
eter,  used  in  conjunction  with  a 
suitable  o.scillator  and  vtvm,  pro¬ 
vides  means  for  comparing'  the  volt- 
ajre  drop  across  a  resistive  standard 
when  the  same  current  is  tlowinjr  in 
both  circuits.  The  unit  u.ses  stand- 


currents.  Input  resistance  is  50 
ohms  and  sensitivity  is  1  uia  full 
scale.  An  output  jack  is  provided 
so  that  the  instrument  can  be  u.sed 
as  a  hij?h-sensitivity  d-c  amplifier, 
and  as  such  it  will  actuate  a  1-ma, 
1400-ohm  recorder  directly. 


'IVriiiiiiul  Slriu'liire 


Vkitor  Electronic  Co.,  1101 
Riverside  Drive,  Los  Anjreles  31, 
Calif.  The  S(K-ket-Turret  is  a  new 
terminal  structure  on  which  the  cir¬ 
cuit  components  associated  with  a 
vacuum  tube  may  be  neatly  con¬ 
nected  directly  at  the  swket.  The 


SPECIALLY  designed  for  the 
standard  CAA  and  ICAO  in¬ 
strument  landing  systems.  Enables 
the  pilot  to  navigate  to  the  ILS  and 
line  himself  up  on  the  localizer.  Also  suitoble  for  installation  in 
any  location  where  a  low  powered  homing  facility  is  required.  Can 
be  used  to  locate  fan  markers  and  other  important  reference  points. 


This  transmitter  is  built  for  maximum  accessibility.  A  feature 
of  the  equipment  is  simplified  tuning,  only  two  controls  being 
required  to  tune  the  transmitter  to  the  crystal  frequency.  Entire 
unit  mounted  on  ball  bearing  wheels;  can  be  rolled  out  of  its  cabinet 
on  self-contained  tracks.  May  be  serviced  from  the  front  while  in 
operation. 


A  seporate  antenna  tuning  unit  is  supplied  with  the  transmitter. 
It  is  contained  in  a  totally  enclosed  aluminum  housing;  designed  for 
mounting  on  any  vertical  surface.  Includes  an  antenna  tuning 
control  and  a  current  meter  on  the  front  panel.  25  feet  of  Trans¬ 
mission  line  is  supplied  to  connect  the  tuning  unit  to  the  transmitter. 


Write  for  our  New  bulletin  on  the  TL-40C 
Addrest  Dept.  fS-9 


(continued) 


. . .  for  mstrument  landing 
systems  and  short 
range  navigation. 


Communications  Division 

K.MMO  l(K(  HI*T0lt  rO.MI».\XY.  IX<  . 

Since  I  922  in  Radio  and  Electronics 
251  WEST  19th  STREET  .  NEW  YORK  11,  N.  Y. 


Volume  users 


and  allied  devices 
turn  First  to 


UNITED-CARR 

for  cost-cutting 

lesign  engineering 
service 


DOT 


LINEARITY 

ACCURACY 


Units  for  immediate  shipment: 

1,000  to  30,000  ohm  range. 

Special  resistance  values  made  to  order. 


extremely  high 
torque  movement 


NCW  PRODUCTS 


(contimied) 


ard  resistors  accurate  to  1  percent. 
•No  batteries  are  used.  A  descrip¬ 
tive  bulletin  with  complete  speci¬ 
fications  and  application  data  is 
available  on  request. 


uency  W®’ 


^IrvHlul  .Mit‘ropli(iii«‘ 

Kleotro-Voick,  Inc.,  Buchanan, 
Michigan.  Model  911  Mercury 
microphone  is  a  general-purpose 
crystal  type  with  a  frequency  re¬ 
sponse  which  is  substantially  flat 
from  50  to  8,000  cps.  Output  level 


The  Type  838  Frequency  Meter  i>  a  direct  reading  in¬ 
strument  designed  to  measure  audio  and  supersonic 
frequencies  from  20  to  100.000  cycles  per  second.  The 
instrument  has  great  laboratory  and  industrial  utility  in 
applications  requiring  either  occasional  or  continuous 
frequency  measurement  in  the  above  spectrum.  A  lack 
coimection  has  been  provided  on  the  back  of  the  instru¬ 
ment  for  the  use  of  an  external  recording  milliammeter 
for  applications  where  a  continuous  graphic  frequency 
record  is  required. 

— Features — 


is  —48  db.  It  is  available  with 
either  8  or  20-ft  cable.  Further  de¬ 
tails  may  be  found  in  bulletin  154. 


Lltrusoiiic  Analyzer 

I’ANOR.\Mic  Radio  Prodi'cts,  Inc., 
10  South  Second  Ave.,  Mt.  Vernon, 
N.  Y.  Typical  u.ses  of  the  SB-7 
ultrasonic  analyzer  include  analysis 
of  ultrasonic  vibrations,  monitoring 
telemetering  subcarriers  and  com¬ 
munications  carrier  systems,  and 


•  Frequency  range  from  20  cycles  to  100  KC. 

e  Seven  ranges  available  with  an  accuracy  oi  2%  oi  lull  scale  on 
all  ranges. 

•  Can  operate  on  input  voltage  as  low  as  ti  volt. 

•  Large  easy  to-read  meter  with  illuminated  dial. 

•  Built-in  voltage  regulated  power  supply. 

•  Indication  on  meter  is  substantially  independent  oi  input  wave  iorm. 

•  May  be  used  with  an  indicating  recorder  to  make  permanent 
records  ol  Irequency  runs. 

•  Mounted  on  standard  S'/s"  relay  rack  panel. 

Write  for  additional  information 
Dept.  E-2 


DAVEN, 


ELECTRONICS  — October,  1949 


TRANSFORMER  B 


TRANSFORMER  C 


TRANSFORMER  0 


TRANSFORMER  £]/ 


CENTRAL 
PAPER 
COMPANY  INC 


AGAIN!  PEERLESS 
DEMONSTRATES  SUPERIORITY 
OF  ITS  TRANSFORMERS 
BY  SQUARE  WAVE  TEST 
AT  WCEMA  SHOW  AND 
WEST  COAST  I.R.E.  CONVENTION 
IN  SAN  FRANCISCO 


Have  you  examined 
these  volumes 
in  the 

M.I.T.  RADIATION 
LABORATORY  SERIES 


Photon  show  siiiiore  wove  vespoose  irith 
11,0(0)  cpcie  foodameofal  fveqoeocy 


COMPONENTS  HANDBOOK 


Vol.  17.  Ediied  by  John  F.  Blackburn,  M.I.T. 

615  pages,  illusirared,  $8.00 
Is  book  codifies  information  on  the  pmirerties 
I  characteristics  of  most  electronic  components, 
t  first  part  lists  fixed  comiKinents  such  as  wires, 
les,  reci.tors,  etc.  The  second  deals  with  electro- 
.'hanical  devices  and  the  third  section  is  devoted 
vacuum  tulns  and  cathixle  ray  tulies. 


VACUUM  TUBE  AMPLIFIERS 


Vol.  18.  Idiced  by  (ieofRe  F..  Valley,  Jr., 
M.I.T. ;  aod  Henry  VCallman,  M.I.T.  7M 
pages,  illustrated,  $10.00 
Here  is  a  complete  analysis  of  iinp(»rtaiil  types  of 
aniplifiets  toRethcr  with  their  design  principlei  and 
CiinstriKtnmal  technhpies.  The  atnplifiers  dis 
cussed  provide  si>ecial  characteristics  such  as  very 
high  «.»in.  large  l>andwidth,  or  precise  response 


PEERLESS  ELECTRICAL 
PRODUCTS  DIVISION 


lltil  N.  Vine  St..  HollywtMid  3*^.  Cal. 
ir>l  Sixth  Avenue.  New  York  13.  N.  Y.  HH 
F'razar  &.  Hansen  l.td..  :'*01  Clay  St..  San  1 
Exclusive  Export  Agent 


WAVEFORMS 


Vol.  19.  Edited  by  Britton  Chance,  E.  F. 
MacNichol,  University  of  Penn.;  F.  C.  Wil¬ 
liams,  Manchester  University*;  V,  W.  Hughes, 
Columbia  University;  and  I).  Sayre,  Ala¬ 
bama  Polytechnic  Institute.  776  pages,  illus¬ 
trated,  $10.00 

A  detailed  descripti<m  of  the  gtneration  ami  use 
of  precisely  contr».lled  voltages  and  currents,  in¬ 
troducing  ntethofU  of  wave  shaping  by  linear 
circuit  elements  ainl  negative  feeilhack  amplifiers. 
The  pro;>etues  of  vacuum  tiilns  as  u<>n  linear  cir 
cuit  elements  and  their  application  to  wavef«)rm 
njanipulation  are  presented  in  detail. 


Vol.  20.  Fdited  by  Britton  (Chance  and  E.  F. 

MacNiihoI,  University  of  Penn.;  and  R.  I. 

Hulsizer,  M.I.T.  528  pages.  $7.00 
This  b'Mik  oi>ens  with  a  survey  of  precision  rang¬ 
ing  circui*«  <le|>ending  upon  both  manual  and 
automatic  cotUiol.  The  secotnl  |>art  dealt  with 
circuits  Using  8u;>ersonic  delay  elements  for  can¬ 
cellation  of  recurrent  waveformb.  and  the  third 
section  presents  i>reci8ion  meth<Mls  for  data  trans¬ 
mission  employing  pulse  timing  techniques. 


\  the 

'’“f  ti'tn*-''  ■  • 

van 

..a  -r.-' 

dvi<<fO ' 


SEE  THEM  10  DAYS  FREE 


MAIL  COUPON  TODAY 


McGRAW-HILL  BOOK  CO.,  INC. 
330  W.  42nd  St.,  N.  Y.  C.  IS 


Ht-nd  me  the  volume.s  of  the  M.I.T.  RADIATION  LABO¬ 
RATORY  SERIES  Inillctfed  by  the  numbers  encircled  be- 
ii>w  for  10  clays*  exaniinalion  nn  approval.  In  10  days  1 
win  remit  the  price  of  the  books  I  keep,  plujv  a  few 
I  enttf  for  deliveiv,  and  return  unwanted  botiks  postpaid. 
We  pay  fur  delivery  it  you  remit  with  this  coupon:  aaine 
return  privilege. » 


This  offer  applies  to  I*.  S.  only. 
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NEW  PRODUCTS 


(conlifiued) 


other  investiRations  re(|uirinR  over¬ 
all  observation  of  the  ultrasonic 
spectrum.  Frequency  ran^e  i.s  from 
2  to  300  kc.  The  unit  also  features 
a  continuously  variable  scanniiiR 
width  from  a  200-kc  maximum  to 
zero,  full  .scale  dertections  for  input 
voltaRes  between  1  mv  and  50  volts. 
Signal  amplitude  ratios  as  hi^h  as 
300  to  1  are  measurable. 


ransformers 


FOR  TODAY^S 
^lORE  EXACTING 
REQUIREMENT'S 


I'ltruMHiic  Generator 

('iKNKRAl.  KlectRIC  Co.,  Schenectady 
5,  X.  V.,  announces  a  new  ultrasonic 
generator  for  use  in  research  labor¬ 
atories  to  study  the  etfect  of  ultra¬ 
sonic  enerR.v  on  various  materials 
and  prcK'es.ses.  It  converts  h-f  elec¬ 
trical  power  into  h-f  mechanical  vi¬ 
brations  in  the  form  of  sound  waves 
pitched  much  higher  than  the  ranRe 


POWER-- AUDIO 
CHOKES  -  -  FILTERS 


ENCLOSED  CASE,  compound  filled,  tor 
h  gh  moisture  resistonce.  Stondord 
cuses  up  to  500  VA.  Wide  ron9€  of 
standard  audio  tronsformer  units. 


For  Television  and  all  other  appli¬ 
cations  where  specifications  are  pre¬ 
cise  and  the  emphasis  is  on  qual¬ 
ity  and  performance,  famous 
FERRANTI  transformers  offer 
superior  value. 

Into  each  unit  goes  long  year*  of 
specialized  experience,  plus  (ip-to- 
the-niinute  knowledge  of  today’s 
improved  practices  and  latest  ma¬ 
terials.  Our  large  and  varied  stock 
of  patterns,  tools,  and  dies  often 
permits  us  to  supply  “custom” 
requirements  from  standard  parts, 
elTecting  worthwhile  savings.  We  in¬ 
vite  your  inquiries. 


HiSMETICAlLV  SEAIEO  and 
compound  fillod  COM*.  Glois  or 
coromic  soplod  tormmoU  Do- 
kignod  to  Moot  JAN  tolt  wat«f 
immortion  toits. 


i)f  human  heariiiR.  Four  vibration 
frequencies  are  provided;  300,  500, 
750  and  1,000  kc.  Power  input  is 
500  watts  at  115  volts,  50  cycles, 
while  power  output  is  200  to  250 
acoustical  watts. 


OPEN  FRAME  TYPE  for  moH 
production,  minimum  cost  ond 
weight  for  enclosed  equipment 


Fttsi*  Holtler 

Hugh  H.  Kby,  Inc.,  4703  Stenton 
Ave.,  Philadelphia,  Pa.  Using  the 
principle  of  a  tube  .socket  contact  of 
proper  diameter,  a  new  fuse  bolder 
has  been  de\’eloped  for  in-the-line 
.service  in  electrical  and  electronic 
eriuipment.  Positive  contact  i.s  as- 


30  ROCKEFELLER  PLAZA 
New  York  20,  N.Y. 
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MINIATURE 

ELECTRICAL 

TRANSMITTERS 


I  UOVERING  THE  ENTIRE  i 
1  RANGE  OF  COMPONENTS...  ■ 


•  Fully  temperature  compensated 

•  The  most  RELIABLE  precision  instru¬ 
ments  employing  strain  gage  elements 
e>er  constructed  for  industriol  and  air¬ 
craft  opplicotions 


*Tr«le  Mark 


•  CUSTOM  INSTRUMENTATION 
•  ACCELEROMETERS 
•  ALTIMETERS 


CTC  ALL-SET  Boards 
Speed  Up  Work  On 
Assembly  Lines  And 
In  Laboratories 


•  AIRSPEED  TRANSMITTERS 


•  PRESSURE  TRANSMITTERS 


Specify  Teleflight  Instruments 

Write  for  descriptive  bulletin 


CTC'  Al.L-SKT  Hoards  arc  desiiinod  to 
savo  time  and  out  costs  over  a  wide  ranifo 
of  standard  assembly  op<-rations. 

Boards  with  Typ»*  I7‘24  Turret  Lugs 
come  in  four  widths:  '  -j",  2  ",  2 '  •/',  3  ":  and 
in  thicknesses  of  *52'',  *|f".  A  Board 

with  Type  ln58  Turret  Lu);s,  for  miniature 
components,  is  I'n  "  wide,  with  thicknesses 
of  'n  "  and  ’s2  "  only  Typ*‘  X1401K  '.  This 
new  miniature  Board  completi-s  the  (?TC 
A1.I.-SKT  group. 

Boards  are  all  of  laminated  phenolic,  in 
five-section  units  scrils-d  for  ea-sy  s«-para- 
tion.  Kach  section  is  drilled  for  14  lugs, 
with  lt»  mounted,  except  X 1401 A  1  C*" 
wide  ,  which  is  drilled  for  7  lugs  per  s*‘C- 
tion,  with  0  mounted.  .Ml  lugs  are  solidly 
and  precisely  swag»*d,  and  each  whole  lM)ard 
is  ready  for  a.s-sembly. 

Custom-Built  Boards 

are  an  important  siK-cialty  at  CTC.  Avail 
yourself  of  our  long  exis-rience  in  handling 
the  widest  range  of  materials  and  jobs  — 
many  of  them  re(iuiring  stn-cial  t<K)l.s  — 
and  in  all  typ»‘s  of  work  to  commercial  or 
government  specifications. 

CTC  AlJj-SHl'  Terminal  Boards,  Cus¬ 
tom-Built  Boards  and  many  other  CTC 
(tiiiiriiiitn’ii  Ciimixini  iilx  are  descrils-d  and 
illu.st  rated  in  our  big  new  catalog  •300. 
Send  for  your  copy  today. 


ENGINEERING  PHYSICS  DIVISION 

t^AedfUc  (Hade^, 

North  Tonowondo,  Now  York,  U.  S.  A. 


■ftlBE  CHECKER, 


fAUOlO  GEN  CM 


TELEVISION  J  • 
GENERATOR  | ^ 


‘OSCIltOSCOPE  KIT 


BATTERY 
ELIMINATOR 
KIT  . 


signal 

TRACER  KIT 

S19S0 


ELECTRONIC 
SWITCH  KIT 

$34*0 


Turrtt  lugs  Split  lugs 


conoenserI  « 

CHECKER  KItI^ 

U 


NEW  ^ 

IMPEDANCE 
BRIDGE  SET 


I  VACUUM  TUBE 
voltmeter  KIT 

$24so 


R  F  signal 
GEN  KIT 

$19so 


T«rmtnol  Double -End 
Boords  Lugs 

CAMBRIDGE  THERMIONIC  CORP. 

437  Concord  Avo.,  Combridgo  38,  Most. 


Swogers 
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NEW  PRODUCTS  (continiNd) 

sured  by  attaching  the  wire  lead  to 
the  socket-type  contact  by  a  solder¬ 
less  crimp  connection.  After  three 
insertion.s  of  a  0.253-inch  diameter 
pin  there  is  a  maximum  voltage 
drop  of  5-mv  at  20  amperes  when 
measured  with  a  0.247-inch  silver- 
plated  copper  pin. 


MICROSEN  D.  C.  AMPLIFIER 


LKHT 


Viileo-Ciroiiit  Trap 

Radio  Corp.  of  America,  Harrison, 
X.  J.,  has  developed  the  type  203L5 
video-circuit  trap,  designed  for  use 
in  the  plate  circuit  of  the  first  video 
amplifier  of  television  receivers  to 


Performance  plus  Versatility 


Thf,  m  icrosen  1).  C.  .Amplifier  provides  stable  and  accurate 
amplification  that  is  simple  in  operation,  compact  in  de¬ 
sign,  moilerate  in  cost.  I’articularly  adaptable  to  laboratory 
and  field  work,  the  .Microsen  balance  principle  assures  the 
advantages  of  high  gain  with  stability  and  fast  response.  The 
versatility  and  scope  of  this  electronic  instrument  opens  new 
fields  in  engineering  research  and  process  development  work. 

Line  voltage  variations  of  15  per  cent  cause  output  changes 
of  less  than  .5  pier  cent.  There  are  no  mechanical  rectifiers  or 
choppers.  Tubes  are  standard.  Time  constant  from  .001  to  ,2 
seconds.  Drift  less  than  5  microvolts  pier  day. 

Models  available  include  Voltage,  Current  and  Potenti¬ 
ometer  Type  .Amplifiers,  Direct  _ _ _ 

Current  Converters,  Direct  ^ 

Current  Transformers  and  en-  ^ 

gineered  designs  to  meet  spe-  1  I  - ^ 

cial  requirements.  I 

For  complete  data  including  opi-  ® 

eration,  applications,  advantages 

and  specifications  —  write  for  the  WW 

Micrusen  D.C.  .Amplifier  Bulletin. 


attenuate  the  4.5-mc  intercarrier 
beat  frequency.  Its  design  u.ses  a 
fixed,  ceramic  capacitor  shunting  a 
low-Q  inductance  tuned  by  an  ad¬ 
justable  iron  core. 


Servo  Analyzer 

Flight  Research  Engineering 
Corp.,  P.  0.  Box  1-F,  Richmond,  Va. 
Type  6  servo  analyzer  is  a  portable 
instrument  for  measuring  the  dy¬ 
namic  characteristics  of  servos  or 
control  systems  employing  60  or 
400-cycle  electrical  error  measuring 


MICROSEN 

D.  C.  AMPLIFIER 


c/1  ‘Product  of 

MANNING,  MAXWELL  &  MOORE,  INC. 

STRATFORD,  CONNECTICUT 

Makers  of  'Microscn'  Electricol  and  'Americon'  Industrial  Instruments,  'Hancock' 
Volves,  'Ashcroft'  Gauges,  'Consolidated'  Safety  and  Relief  Volres.  Builders  of 
'Show-Box'  Cranes,  'Budgit'  and  'Load  Lifter'  Hoists  and  other  lifting  speciolties. 
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A.  W.  11  AY  DON 


COMPACT 

SiM  2'/4'  X  2Vi'  X  2Vi' 
$ari«i  3602 


f^iis  ('(itiipact  unit  illu.sti'at«}<  the  internal  nieolmnism  of  a  custom  de- 
MKne<l  I).  f.  Ret)eat  Cycle  Timer.  Photo  shows  the  extreme  simplicity 
and  com|)ai'tnes,s  of  a  three-circuit  sequence  timer  with  aircraft  tyia- 
connection  for  mounting  in  housing  (not  shown). 

Ia‘t  Haydon  apply  more  ^ 


than  IS  years’  exirerience  and 
knowledKe  to  the  solution  of 
your  electrical  timing  and  con¬ 
trol  prf)blems.  Write: 


A.Wc}^AYD0N 


COMPANY 


WAIItIUlT  It.  CONNICItCUT 


Jlmerican 

Beautii 

K 


ELECTRIC  SOLDERING 
IRONS 

are  sturdily  built  for  the  j 
hard  usage  of  industrial 
service.  Have  plug 
type  tips  and  are  con¬ 
structed  on  the  unit 
system  with  each 
vital  part,  such  as 
heating  element, 
easily  removable 
and  replace- 
In 

from  50 
watts  to 


?mm  DELAYS  RANGING 
FROJUI I  TO  120  SECONDS 

Features:  —  compensated  for  ambient  tempera¬ 
ture  changes  from  —40'  to  110°  F  . . .  Hermetically 
sealed;  not  affected  by  altitude,  moisture  or  other 
climate  changes . . .  Explosion-proof . . .  Octal  radio 
base  .  .  .  Compact,  light,  rugged,  inexpensive  .  .  . 
Circuits  available:  SPST  Normally  Open: 

SPST  Normally  Closed. 
PROBLEM?  Send  for  "Special  Problem  Sheet" 


,r|tl  voi.T.ct  or  j.v  -WITH  xKMiiti  Amperite 
REGULATORS 

I  Cno/  1  OoT  are  the  sim- 

I  i  Z7o  piest,  lightest, 

cheapest,  and  most  compact  method  of  obtaining 
current  or  voltage  regulation . . .  For  currents  of  .060 
to  6  Amps. . . .  Hermetically  sealed;  not  affected  by 
altitude,  ambient  temperature,  humidity. 

Write  for  4-page  Illustrated  Bulletin. 


f\MP£tinE  CO.,  Inc.,  561  Broadway,  New  York  17  ,  N.Y. 

In  Canada  Allas  fladio  Carp  .  Lid  .  560  King  Si ,  W.  Toionlo 


TEMPERATURE  \L1 
REGUUTING 
STAND  ^ 

This  it  a  thsrmO'  vA 

statically  con*  lA 

trolled  device  for  \v 

the  regulation  of  ^ 

the  temperature  V 

of  an  electric  soldering  ' 
iron.  When  placed  on 
and  connected  to  this 
stand,  iron  may  be  moin* 
tained  at  working  tem¬ 
perature  or  through  od* 
justment  on  bottom  of 
stand  at  low  or  worm 
temperotures. 


AMERICAN  ELEGRICAL 
HEATER  COMPANY 

DETROIT  2,  MICH.,  U.  S.  A. 
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CARRETT 


^o*Kficuuf 


MANUFACTURERS  ^ 
OF  SMALL  RARTS^^tf 


CARLISLE,  PA 


—or,  how  to 
cut  Space 
Requirements 


I  his  narrow-hand  filter 
for  a  carrier  telephone 
system  was  cut  in  size  to 
less  than  half  hy  the  use 
of  Lenkurt  Toroidal 
Coils  as  inductors.  At  the 
same  time,  performance 
capability  was  increased 
by  30  per  cent. 

For  you,  Lenkurt  Tor¬ 
oidal  Coils  may  help  hy 
saving  space,  permitting 
closer  mounting  of  parts, 
improving  Q,  simplifying 
shielding.  Write: 


Assure  Longer 
Lasting  Assemblies 

Th«  nfe  of  th«  assembly  is  usually 
determined  by  the  length  of  the 
Power  Zone  of  the  fastening  de* 
vice.  Diamond  G  Spring  Lock 
Washers  have  been  designed, 
developed  and  torture-tested  to 
provide  the  maximum  Constant 
Power  Zone  .  .  .  longer  positive 
holding  power. 

WASHER  FOR  EVERY  NEED 

Whatever  your  r>eeds  in  spring 
lock  woshers,  there's  a  Diamond 
G  to  answer  it^^high  carbon  steel, 
bronze,  aluminum,  stoinless  steel 
and  monel  metal  spring  lock 
washers  finished  or  plated  with 
cadmium,  nickel,  brass,  copper  or 
other  finishes  .  .  .  p/us  the  new 
Diamond  G  A/umiiium  Spring  lock 
Washer  that  combines  lightness 
of  aluminum  with  the  strength  and 
durability  of  steel. 

Garrett  also  manufacturers  a 
complete  line  of  flat  washers, 
spring  washers,  springs,  stamp¬ 
ings,  hose  clamps,  snap  and  re- 
toiner  rings. 


Lenkurt  knows  how 


lENKURT  ElECTRIC  CO. 

SAN  CARLOS  •  CALIFORNU 


Low  Frequency  Crystal  Units 


A  special  process  has  been  developed  to 
overcome  fragility  and  give  sturdiness 
to  this  STANDARD  unit.  Range — 200 
to  1200  kc.  CT  and  DT  cut.  Hermetically 
sealed  and  filled  with  dry  nitrogen. 
Good  stability  over  wide  temperature 
range.  Meets  government  specifications. 
Write  or  wire  for  additional  informa¬ 
tion. 

If'e  are  in  a  position  to  make  prompt  delivery. 


Writ#  tor  your  ftRt 
copy  of  tho  toctmicol 
booklet  "SmoU  Ports 
For  Better  Prodx- 
tier*.** 


DIAMOND  G  PRODUaS 

Manufactured  by 

GEORGE  K.  GARRETT  CO.,  INC. 
PtiilodelpliHi,  Po. 
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10,000  ohms  per  volt;  current  drain, 
100  microamperes,  full-scale  de¬ 
flection. 


Iholution  TrungformerH 

Chicago  Transformer  Div.,  Essex 
Wire  Corp.,  3501  W.  Addison  St., 
Chicago  18,  111.  Three  new  i.sola- 
tion  transformers  with  50,  150,  and 
250-kva  capacities  have  recently 
been  announced  for  adjusting  high 
or  low  line  voltages,  elimination  of 
chassis  grounds  from  line  grounds, 
and  reduction  of  shock  hazard. 


Secondaries  will  supply  105,  115,  or 
125  volts  with  115  input  to  the 
primary. 


Literature _ ! 

Plugs  and  Switches.  Switchcraft  . 
Inc.,  1328-30  N.  Halsted  St.,  Chi-  ' 
cago  22,  Ill.  Catalog  S49  contains  j 
valuable  engineering  data  and 
complete  listing  on  many  new  | 
products  including  jacks,  plugs 
and  switches  for  low-power  appli¬ 
cations.  Schematic  circuits,  de¬ 
tailed  line  drawings  and  prices  are 
given. 

Electrical  Measuring  Instruments. 
Simpson  Electric  Co.,  5200-18  s 
West  Kinzie  St.,  Chicago  44,  Ill.,  i 
recently  issued  catalog  No.  16,  a  > 
50-page  spiral-bound  publication  ' 
in  color,  dealing  with  a  line  of  , 
electrical  measuring  instruments. 
Several  new  products  are  listed  in¬ 
cluding  the  model  480  f-m  tv  Gen- 
escope,  which  provides  all  of  the 
necessary  signal  sources  for  align¬ 
ing  and  servicing  receivers.  Pro- 


-Portable 


-Simplified 
-Compact 


fiuilt  to 

Navy  Specifications 
for  research 


900-2100  megacycles, 
single  band 

Directly  calibrated,  single 
dial  frequency  control 
Directly  calibrated 
attenuator,  0  to  -120  dbm 
CW  or  AM  pulse  modulation 
Internal  pulse  generator  with  controls  for  width, 
delay,  and  rate.  Provision  for  external  pulsing 
Controls  planneal  and  groupetl  for  ease  of 
operation 

Weight:  42  Ihs.  Easily  portable — ideal  fur  air¬ 
borne  installations 
Immediate  delivery 

IT  rile  for  specification%  —  invesligale  the 
advantages  of  this  outstanding  neui  instrument. 


DEPENDABLE  ELECTRONIC  EQUIPMENT  SINCE  T928 


^ircraft  J^adio  (Corporation 

BOONTON,  New"  Jersey 


AIRCRAFT 

RADIO 
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DIE-FORMED  TO  GIVE 
YOU  BETTER,  MORE 
^  DEPENDABLE  COILS 


CUSTOM-BUILT 


Typicol  of  the  solutions  to  speciol  precision  potentiometer  problems 
submitted  to  Fairchild  engineers  by  our  customers  is  this  custom-built 
combination  of  standard  pirts.  It  combines  the  extremely  high  resolu¬ 
tion,  fine  lineority,  and  large  electrical  angle  of  the  4-gang  Type  748 
lineo'  windings  (left  with  the  flexibility,  high  accuracy,  ond  small  size 
of  the  3-gang  Type  736  non-linear  potentiometer. 

Through  our  policy  of  custom-manufacturing  these  instruments  to 
your  order,  the  services  of  our  Potentiometer  Somple  Laboratory  engi¬ 
neers  are  available  for  the  analysis  of  oil  speciol  precision  potenti 
ometer  applications  submitted  to  us.  Semple  deliveries  ore  currently  o.t 
o  3-week  bosis.  Send  us  your  precision  potentiometer  problems.  For 
descriptive  litercture  address:  Dept.  M,  £6-06  Von  Wyck  Boulevatd 
Jamaica  1,  New  York. 


FAIRCHILD 

PRECISION 

POTENTIOMETERS 


t  STANDARD  AND 
t.  HEAVY  DUTY 

^  INVERnRS 


CAMERA  AND  INSTRUMENT  CORPORATION 


Dl*- 

precisionCt  [Jb 

PAPER  rC/RES  . . . 


For  Invorting  D.C  to  A.C. 

Speciely  Designed  for  operefing  A.  C. 
4  Radios.  Television  Sets.  Amplifiers, 

^  Address  Systems,  end  Radio  Test 

^  Fguipment  from  0.  C.  Volteges  in 
7  Vehicles.  Ships,  Trains,  Planes  and  in 

^  D.  C.  Districts. 

a 


Precision  gives  you  the  plus  .  .  coil  bases  formed  under 
heat  and  pressure.  The  result,  a  coil  base  of  less  weight 
— greater  strength — more  thorough  insulation— more  effec¬ 
tive  resistance  to  moisture,  oil  and  heat.  All  at  the 
very  minimum  of  cost.  It's  a  better  co</  that  hos  0 
Precision  base. 

Precision  Poper  Tubes  ore  ovoiloble  in  the  best  guolity, 
dielectric  Kroft,  Fish  Paper,  Cellulose  Acetote,  Asbestos 
or  combinotions.  Round,  squore  or  rcctongulor 

TODAY— WRITE  FOR  FREE  SAMPLE 
AND  COMPLETE  MANDREL  LIST  OF  OVER  1.000  SIZES. 


1 

I 

PRECISION  PAPER  TUBE  CO. 


LOOK  AT  THfSt  fiATUHeS: 


*  No  need  for  coil,  forming 
offer  winding. 


*  Automatic  stocking. 


'  Wire  saved  by  closer  en¬ 
gineering  of  ceil. 


7041  Wesr  Charleston 
Chrcoqo  47  III 
plonf  No  7  79  Choprl  St 
Hartford  C  ono 


AUTO  RADIO  VIBBATOBS 

A  Complete  Line  ef  Vlbreters  .  .  . 

Detigrted  for  Use  in  Stenderd  Vibreter-Oper* 
eted  Auto  Radio  Rectivars.  Built  with  Pre¬ 
cision  Cortstructien.  featuring  Ceramic  Stack 
Spacers  for  Lertgar  Lasting  Life. 

DESIGNS  J 
MODELS  y  NEW  UTERATURE  * 
^1^  **A**  Rattary  Eliminator.  DC-AC 
Invartart.  Auta  Radio  Vibrators 

k  Sm  mm  itSim  aa  amdh 


Al^lRICtS  TillVISION 
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N[W  PRODUCTS  (continiwd)  | 

I 

ductiun  methods  are  also  described  ' 
with  many  illustrations.  | 

Wide-KanKc  Oscillator.  South-  i 

western  Industrial  h'lectronic  Co., 
2831  Post  Oak  Road.  Houston  19,  | 
Texas.  A  four-page  folder  for  in-  i 
.sertion  in  a  looseleaf  catalog  cov-  i 
ers  the  model  .M  oscillator  which  ' 
was  designed  as  a  source  of  power  ' 
covering  the  frequency  range  of  ' 
((.25  to  120.(K(0  cps.  Description,  , 
specifications  and  circuit  diagram 
of  the  low  distortion  unit  are  in¬ 
cluded. 

Soldering  (luns.  Weller  .Mfg.  (’o., 
808  Packer  St..  Kaston,  Pa.,  has 
released  a  catalog  bulletin  describ¬ 
ing  a  line  of  soldering  guns,  fea¬ 
turing  the  new  model  VVD-250 
which  is  designed  for  heavy  duty 
with  a  2.50-watt  handling  capacity. 
Specifications,  characteristics,  tip  ' 
types  and  prices  for  each  model 
are  included. 

Technical  Information.  Radio 
Corp.  of  America,  Harrison,  X.  ,1., 
recently  published  three  new  bul¬ 
letins  of  technical  information. 
Items  covered  comprise  the  3KP1 
and  3KP11,  three-inch  oscillograph 
tubes  for  photographic  recording; 
the  203L5,  a  4.5-nic  video-circuit 
trap;  and  the  203R2  horizontal 
blocking  oscillator  coil  and  fre¬ 
quency-stabilizing  coil. 

.Selenium  Rectifier  Brochure.  The 
International  Rectifier  Corp.,  68((9 
South  V'ictoria  Ave.,  Los  Angeles 
43,  Calif.,  has  announced  a  new  6- 
page  brochure,  identified  as  C-349- 
848,  dealing  with  a  line  of  sele¬ 
nium  rectifiers.  Included  in  the 
booklet  are  operating  characteris¬ 
tics,  applications,  circuit  diagrams 
and  design  data.  Price  informa-  ‘ 
tion  on  a  standard  line  of  full- 
wave,  single-phase,  bridge  recti¬ 
fiers  is  also  given.  I 


The  oul!>(andiiig  cliaraclerislic  of  the  .Mcalel  3((.5  Klectroiiie 
\oltmeter  is  its  ability  to  provide  ahsohite  indication  of 
transient  or  pulse  voltages  of  short  duration.  Reliable  iii- 
■  lieation  of  piils«*s  a  few  microseconds  wide  re|M-ated  only 
l((  times  |H'r  s4M’onil  is  readily  obtained  w  ith  this  instrument, 
riie  Voltim'ter  is  pre-calihrated.  compact,  easy  to  o|M‘rate 
anil  observe.  Positive  and  negative  (teaks  are  registered 
over  the  range  of  .001  volt  to  1000  volts.  |M*ak  to  (teak. 
Decade  ranges  and  a  logarithmic  scale  ont(tut  meter  are 
characteristic  features,  along  with  a  se(tarately  available 
high  gain,  wide-hand  aiiqilitier. 


Bi-Metal  Di.sc  Thermostats.  Stev¬ 
ens  Mfg.  Co..  Inc.,  Mansfield,  Dhio. 
Stressing  the  quick  make  and 
break  operation  of  type  M  bi-metal 
disc  thermostats,  bulletin  F-2001 
reproduces  a  schematic  of  thermo- 
.stat  operation,  a  typical  response  , 
curve  and  construction  data.  It  j 


Nrfif/  fipt  Hulfetin  \o.  IJ 

miUllTIlie  LlBUIUmiES,  IK. 

BOONTON,  NEW  JERSEY.  U.  S.  A. 
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WHERE  SPACE  IS  A  FACTOR 
and  AttessibUity  a  Must~~ 
USE  R-B-M  INDUSTRIAL  CONTACTORS 


R-B-M  Industrial  Contactors,  with  interchangeable  nor¬ 
mally  open  and  normally  closed  contacts,  can  be  mounted 
in  minimum  space  without  sacrificing  accessibility.  You 
will  also  find  that  the  initial  low  cost  of  R-B-M,  plus  long 
and  dependable  performance,  will  save  you  money. 

Available  in  10  and  15  ampere  sizes,  600  volt  A.C.,  2  to 
8  pole  non-reversing  —  2  to  4  pole  reversing.  Open  and 
enclosed  types.  Write  for  Bulletin  and  Price  List  on  your 
company  letterhead. 


D*p».  0-10,  R-B-M  DIVISION  OF  ESSEX  WIRE  CORP. 


NEW  /the  CB  automatic 

AUDIO  SWEEP  GENERATOR 


I 

I 

I 


i 


25  CYCLES  TO  32,000  CYCLES  IN  ONE  CONTINU¬ 
OUS  RANGE— WAVE  FORM  DISTORTION  .005  (V2%) 

OR  LESS  —  MANUAL  OR  AUTOMATIC  OPERATION 

Automatic  Range  ad¬ 
justable  from  a  mini¬ 
mum  spread  of  500  ^ 

cycles  to  a  maximum 
spread  of  10,000  cycles. 

Sweep  calibration  is 
LINEAR  and  is  adjust¬ 
able  from  2  to  10 
sweeps  per  second. 

The  new  CB  Model  282A  is  built  to  highest  pre¬ 
cision  instrument  standards  and  has  a  wide  appli¬ 
cation  range.  For  complete  construction  details 
and  performance  data,  write  for  Bulletin  22A. 

The  CLOUGH  BRENGLE  CO. 

6012  Broadway  Chicago  40,  III. 


WANTED 

eTectricai 

ENGINEER 

for 

DEAN 

of 

ELEGRICAL  SCHOOL 

of  a 

SMALL 

MID-WESTERN 

COLLEGE 

•  An  interesting  and  challeng¬ 
ing  appointment  is  available  to 
a  man  having  the  desire  and  ex¬ 
perience  to  enter  or  broaden  his 
opportunities  in  the  field  of 
Educotion. 

•  The  locality  and  facilities  are 
the  finest  with  good  housing 
available  on  the  campus  and  the 
position  is  one  which  can  be  per¬ 
manent  and  satisfy  a  desire  for 
personal  achievement. 

•  In  applying  for  this  appoint¬ 
ment  outline  in  complete  detail 
—  teaching  and  administrative 
experience,  scope  of  research 
work,  educational  background, 
degrees.  Experience  in  electronics 
will  be  given  extra  consideration. 

•  An  interview  can  be  expedited 
if  you  will  include  personal  in¬ 
formation  such  as  family  status, 
and  salary  desired.  Our  faculty 
knows  of  this  staff  opening  and 
your  reply  will  be  held  in  full 
confidence. 

Write  care 

Box  9937 

ELECTRONICS 
520  N.  MICHIGAN  AVE. 
CHICAGO  11,  ILL. 
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NEW  PRODUCTS 


also  shows  a  variety  of  terminal 
arrangements  available  on  regular 
or  hermetically  sealed  models. 


Torque  Controllers.  Duncan  & 
Bayley  Inc.,  785  Hertel  Ave.,  Buf¬ 
falo  7,  Y.  Design  features,  in¬ 
stallation  and  performance  data, 
and  history  of  fluid  magnetic  tor¬ 
que  controllers  are  contained  in  a 
recent  brochure.  Limitations  of 
the  fluid  magnetic  clutch  are 
shown  so  that  misapplication  may 
be  kept  to  a  minimum. 


with  the  New 

DI-ACRO  ROD  PARTER 

The  DI-ACKO  Rod  Farter  further  increases  the  appli¬ 
cations  of  “I>!K-l»^  DUPLICATING”  as  a  cost-cut¬ 
ting,  time-saving  production  technique  so  well  established 
by  Dl-ACHO  Precision  Renders,  Brakes  and  Shears. 

Do  you  roqutro  proctoion?  — The  DI-ACRO  Rod  Parter  holds 
tolerance  to  001 '  on  duplicated  cuts.  The  ends  are  square, 
and  roundness  is  maintained. 

Do  you  wont  tpood? — The  Rod  Parter  exceeds  output  of 
other  methods  with  equal  accuracy,  on  rods  and  bars  up 
to  Torrington  Roller  Bearings  incorporated  in  an 
exclusive  multiple  leverage  arrangement  provide  remark¬ 
able  ease  of  operation  in  l>oth  heavy  and  light  materials. 
GET  "DIE-LESS  DUPLICATING"  CATALOG 
Shown  imrtji  protliM'«»d  without  die  expeiwe  by  DI-ACKO 
Kemieni.  Hrakee,  Sheare,  Kod  I’artert.  Notchera,  m 

l*un<'h€«.  Sen<l  for  yuur  frt^  copy. 

Pranouncad  ** D I E •  A CK  •  I O '* 


"PARTS  OFP" 
MANY 
MATERIALS 
All  hot  ond  cold 
rollod  rods 
Stoinlots  ttoal 
Chromo  Molyb- 
donum 

Aluminum  Bros* 
Copf»or  Bi-matflit 
Mony  types  of 
plottict 

Fibre  Rubbor 
Wood 


Radiation  Counter  Tubes.  Amperex 
Klectronic  Corp.,  25  Washington 
St.,  Brooklyn  1,  N.  Y'.  An  8-page 
folder  de.scribe.s  and  illustrates  14 
types  of  self-quenching  radiation 
counter  tubes  for  re.search  and  in¬ 
dustry.  The  tubes  covered  feature 
unlimited  life,  low  operating  volt¬ 
age,  uniform  characteristics,  small 
size  and  thin  mica  windows. 


Heterodyne  Eliminator,  J.  L.  A. 
McLaughlin,  P.  O.  Box  529,  La- 
Jolla,  Calif.  The  MCL-4  Signal 
Splitter,  an  a.symmetrical  off-fre¬ 
quency  inverter  type  heterodyne 
eliminator,  is  fully  treated  in  a  4- 
page  reprint  and  also  outlined 
briefly  in  a  recent  folder.  Dia¬ 
grams,  response  curves  and  speci¬ 
fications  are  given. 


321  EIGHTH  AVENUE  •  LAKE  CITY,  MINNESOTA 


10  MICROSECONDS  TO  1  SECOND 


Low-Voltage  Controls.  Square  D 
Co.,  Los  Angeles,  Calif.  Bulletin 
1008R-1  is  a  16-page  well-illus¬ 
trated  manual  treating  of  the  low- 
voltage  control  system  for  elec¬ 
trical  installations.  Technical 
data,  wiring  diagrams  and  work¬ 
ing  advantages  are  shown.  The 
booklet  introduces  a  new  selector 
switch  control  and  a  redesigned 
master  control  contactor  for  use 
with  the  24-volt  system. 


HIGH  SPEED  CHR^NQlC’ 


Simple,  Accurate  and  Reliable,  the  Chronoscope  indicates  signT^ 
cant  time  intervals  directly  in  milliseconcfs.  Operation  is  complete^i^ 
ly  automatic  and  the  time  indicator  does  not  drift.  A  few  of  the  \ 
varied  applications  include— relay,  conlactorand  fuse  testing,  shut- 
ter  speed  and  flash  lamp  timing,  automatic  system  development 
and  human  reaction  studies.  PRICE:  $375.  Write  for  Bulletin  lOOA. 

When  time  is  your  problem  —  Consult  us. 


Electrolytic  Listings.  Aerovox 
Corp.,  New  Bedford,  Mass.  Be¬ 
cause  of  the  wide  range  of  capaci¬ 
tance  and  voltage  values,  particu¬ 
larly  in  dual  and  triple  units, 
additional  listings  in  the  type  AF 
or  twist-prong-base  metal-can  elec- 
trolytics  have  been  published.  The 
added  listing.s,  as  wefl  as  listings 
of  other  types  of  capacitors,  are 
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NOTHELFER 

Custom  Built 

TRANSFORMERS 


Proved  by 
Past 

Performance 


Over  25  years'  experience  in  the  manu¬ 
facture  of  speciols  at  cost  that  com¬ 
pares  favorably  with  standard  types. 
Built  in  quality  proved  by  years  of  ac¬ 
tual  use. 

From  10VA  to  300  KVA  Dry-Type 
only.  Both  Open  and  Encased.  1,  2, 
and  3  Phase.  15  to  400  Cycles. 

NOTHELFER 

WINDING  LABORATORIES 

9  ALBEMARLE  AVE.,  TRENTON  3,  N.  J. 


HEW' 


.  >  AUTOMATIC  LOCKING 

PLUGS,  RECEPTACLES  S  CORD  CONNECTORS 


FOR  SAFE,  DEPENDABLE  PERFORMANCE 


DUFLBX  ttECEPTACie- 
PITS  SINGLE  GANG  BOX 


3.  Adjuifobi*  Cord  Ortp* 


Centocft  oro  procS- 
•  modo,  Mif  •  wiping, 
tolf  oiigning. 

6.  Heof-freofod  bo 
ryllium  copper  con¬ 
tact*  ond  torminoU 
...  an  advanced 
EVER-LOK  feoture. 


7.  Compact  design  pro¬ 
vides  ample  capacity,  yet 
ollaws  for  eosy  wiring. 


For  commercial  and  industrial  applica- 
tions. 

Ail  units  are  steel  clad,  fully  grounded  and  are  com¬ 
plete  with  the  RAS  Ever-Lok  automatic  feature  that 
positively  eliminates  strain  on  contacts  or  connections. 


Full  details 


Sold  Through  Electric  Whofesofert 
SALES  OFFICES  IN  PRINCIPAL  CITIES 


in  catalog 
EL49-t.6 


III  SSHLI.  &  ST0I.I.  rO.>IP.\.\Y.  i.vr. 


Precfsion-Buift  Electrical  Equipment 


ns  BARCLAY  STREET,  NEW  YORK  7,  N.  Y. 


j  NEW  PRODUCTS  (continued) 

'  fdiitaiiied  in  the  new  rDiidensed 
.■tnpplement.  Form 

Vibration  Testing  and  Control. 

!  The  MB  Mfg.  Co.,  Inc.,  lOGO  State 
!  St.,  New  Haven  11,  Conn.  A  new 
12-paKe  catalog  present.s  data  on 
vibration  isolatnr.s  and  te.stinjt 
eipiipment.  It  feature.s  a  chart  for 
u.se  by  de.'iiKiiers  in  locating  the 
points  on  their  products  at  which 
mountings  provide  the  yrreatest  de¬ 
cree  of  vibration  isolation.  De¬ 
tailed  example  shows  how  to  ii.se 
the  chart. 

j  C-K  Oscilloscope  .Vpplicatitin.  Syl- 
'  vania  Klectric  Products  Inc.,  Radio 
Division,  500  Fifth  Ave.,  New  York 
18,  N.  Y.,  has  published  a  72-i)ayre 
booklet  entitled  “How  to  Service 
Radio.s  with  an  Oscilloscope,”  de- 
signed  as  a  practical  reference  for 
radio,  television  and  amplifier 
servicemen,  radio  operators,  stud- 
;  ents  and  electronic  technicians. 

I  The  publication  contains  more 
:  than  ftb  diayrrams,  tables  and  sche- 
I  mafic  circuits  includinyr  many 
I  waveform  iiatterns  as  they  appear 
■  on  the  face  of  an  oscilloscope  in 
I  actual  service  application.  Price 
I  is  one  dollar  per  copy. 


Instruments  Hiillelin.  Reiner  Kiec- 
tronics  Co..  Inc.,  l.‘)2  \V.  25th  St., 

'  .New  York  1,  N.  Y..  has  is.sued 
'  a  four-patre  folder  illustratintr 
and  describing  technically  the  fol¬ 
lowing  instruments:  the  model 
508  ti\ e-inch  oscilloscope;  model 
524  high-freciuency  oscilloscope; 
model  45G  comprehensive  master 
I  tester;  model  520  scpiare-wave 
generator;  model  451  vtvm  and 
I  model  101  amplifier.  Price  for 
I  each  unit  is  given. 

! 

i  Rotating  .Anode  X-Ray  Tube. 

'  Amperex  Electronic  Corp.,  25 
j  Washington  St.,  Brooklyn  1,  N.  Y., 
j  announces  availability  of  a  kit 
1  containing  complete  information 
j  and  calculation  charts  for  the  new 
I  oil-immersed  rotating-anode  x-ray 
tube  for  all  diagnostic  applica¬ 
tions,  such  as  mass  chest  radiog¬ 
raphy.  rapid-sequence  exposure, 
heavy  intermittent  loadings  and 
.sustained  operation  for  fluoros- 
I  copy. 
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TCaMe, 


Stewed 

TUNGSTEN 

WiREjtf 


nom.0004" 
to  .00015'' 
diam^tor  and 
•von  smotUr^ 


^ccurat*,  uniforrtl 
ond  smootii 

Also  ovoilobla  in 
Molybdonom  ond 
othor 


Wrh*  for 
OctoHs  and 
llsi  of 
Products 


SIGMUND  COHN  CORP. 


in  cusfom-boil 


ELECTRON  TUBE  NlACrilN 


KAHLE  CUSTOM  BUILDS  mo- 
chines  to  moke  the  exoct  tubes 
you  requite — trom  biq  20-inc 
crs  to  tiny  sub-minioture— trom 
loborotory  types  to  those  for 
htqh  speed  production.  Kohle 
puts  eoch  unit  throuqh  exhous- 
tive  triol  runs  in  our  plont  to 
assure  trouble  tree  operotion  m 
youfS. 

»I405  Cothede  Joy  T«he_ 
SenNnp  AXottiiiie 

16  heeds  tor  seolino  uP  »« 

.o.h  tubes,  n 

up  to  I*  ■"‘•t 
Adoptors  tor  these  sues 

stontly  ioterchoogeoble 


f9r  ouf 


Seventh  Street,  North  Bergen,  New  Jersey 


^  Foctory*fift«d  to  most  Clorottof 
corbon  and  wiro«weiind  centroU. 

'A  CentroMe-groMnd  brookdown 
roting  botftr  thon  10,000  v. 

^  N«w  dttign  •liminottt 

treubUsem*  backlash.  \|^ 

Pormits  mort  criticol  saltings. 


IMPROVED  HIGH-VOLTAGE  CONTROLS 


Imprpvad  dtsign  high-voltag«  con¬ 
trols  for  TV  sots,  oscillographs  and 
othor  high-voltago  oloctronic  ossom- 
blios.  Soft  oporotion  up  to  10.000  v. 


Straight-through  plastic  shaft  simpli* 
fits  and  improvts  oporation.  No 
back-lash  to  throw  ofF  critical  ad- 
justmtnts.  Chtaptr.  Sttttr.  Sin>pltr. 


Jlsk  for  Bulletin  No.  120. 
Lei  us  quote  on  your  needs. 


CUI0ST4T  MPC  CO  ,  INC.  •  DOVER  NEW  HUMPSHIRE  •  In  Canada;  CANADIAN  MARCONI  CO ,  ITO 


Monfftot.  P  Q .  ond  brqnchts 
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^  GENERAL 
p CONTROL 
^  COMPANY 


1202  SOLDIERS  FIELD  ROAD 
BOSTON  34.  MASSACHUSETTS 


•  On 

•  Off 

•  Select 

•  Transfer 


NEWS  OF  THE  INDUSTRY 
(ct>ntinu«d  from  pogo  194) 


take  over  military  aspects  of 
mobilization  planning  in  electronics. 
The  committee  will  work  closely 
with  the  Munitions  Board’s  Com¬ 
munications  and  Electronics  Equip¬ 
ment  Advisory  Committee  composed 
of  30  representative  manufacturers 
and  headed  by  Fred  Lack,  vice-  ; 
president  of  Western  Electric  Com-  j 
pany.  The  new  Electronics  Com¬ 
mittee  is  headed  by  Major  General 
Patrick  W.  Timberlake,  U.S.A.F., 
Director  for  Military  Programs, 
Munitions  Board.  One  member  and 
one  alternate  of  general  or  flag  rank 
will  be  designated  by  each  of  the 
three  Military  Departments,  and 
the  committee  will  have  the  assist¬ 
ance  of  a  full-time  staff  of  mili¬ 
tary  and  civilian  per.sonnel. 

One  of  the  most  important  fea¬ 
tures  of  the  new  committee  is  the 
continuing  secretariat.  In  the 
previous  setup,  which  was  under 
the  Office  of  Production  Planning  of 
the  Munitions  Board,  the  chairman 
took  over  the  burden  of  the  work. 
Under  the  present  plan,  the  .secre¬ 
tariat  will  be  headed  by  a  $10,000- 
a-year  man,  preferably  with  indus¬ 
try  and  government  experience. 

Various  subcommittees  of  the 
committee  will  be:  (a)  Equipment 
Subcommittee  under  five  panels: 
airborne,  shipborne,  and  ground 
electronics,  wire  communications 
and  special  electronic  devices,  (b) 
Components  Parts  Subcommittee 
with  three  panels:  Common  compo¬ 
nents,  special  components,  parts  and 
vacuum  tubes,  (c)  Material  Sub¬ 
committee  composed  of  two  panels: 
Common  materials  and  special 
materials. 

Since  the  formation  of  the  first 
committee,  there  has  been  a  heated 
controversy  between  some  industry 
i  representatives  and  government 
representatives  on  the  plan  for 
mobilizing  the  electronics  industry. 
(See  Electronics,  May  1949,  p  60). 

‘  This  boils  down  to  two  plans 
known  as  the  RMA  and  the  Green- 
1  book  or  government  plan,  both  of 
i  which  have  been  up  for  consider- 
.  ation  since  last  April.  The  Indus- 
j  try  Advisory  Committee,  at  its  last 
!  meeting  in  February,  propo.sed  a 
j  compromise  industrial  mobilization 
j  plan  w’hich  was  a  softer  version  of 
!  the  RMA  plan  and  worded  in  such  a 
;  way  that  it  allowed  the  Electronics 


WITH  YOUR 
PRESENT 
COIL-WINDING 
MACHINE! 


^  Modern  design  means  push-button 
switching  . . .  placing  at  your  finger¬ 
tips  incomparable  case  and  versa¬ 
tility  of  control  .  .  .  with  accurate 
selection  and  cver-visible  indication 
of  each  selected  function.  Thus  you 
gain  functional  appearance  and 
added  product  acceptance.  No  other 
switching  method  will  do  it. 

^  MODEL  MPB  switches  offer  many 
advantages  to  the  manufacturer 
who  desires  the  modem  features  of 
push-button  switching  for  electrical 
and  electronic  circuit  control. 


Hew  do  these  specifications 
fit  your  design? 


9  Handles  five  amperes  non-inductive 
load  at  125  volts  a-c. 

9  Two  to  12  push-buttons. 

9  Up  to  six  circuits  per  button. 

9  Four  actions;  lock,  non-lock,  release- 
lock,  accumulative  lock  with  single¬ 
button  release. 

9  Corrosion  resistant. 

9  Phenolic  insulation. 

9  Fine  silver  contacts  riveted  to  nickeled 
phosphor  bronze  spring  blades. 

9  Buttons  on  V4  "  centers;  mounting  holes 
V4  "  from  each  end  button. 

9  Depth  behind  ponel,  4’^s''. 

9  Thickness  I  SPOT  contacts!  "/is”. 


Installation  of  these  inexpensive 
PAMARCO  tensions  lowers  wind¬ 
ing  exists  because  each  machine 
wUl  accommodate  more  coils  at 
higher  winding  speeds.  In  addition 
to  increcued  production.  PAMARCO 
tensioru  raise  prcxluction  quality. 
Free-running  action  practically 
eliminates  wire  breakage  and 
shorted  turru.  Simple  thumb  screw 
setting  cpiickly  adjusts  for  any  wire 
gauge.  No  tools  or  special  skill  are 
needed  ior  operation.  For 
complete  data  call  or  write. 
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Sum;!*  to  thr**  put  ConiMctor 


D}u*trot*d  ox*  thr** 


to  ADVANCE  .V 


RELAYS 


DUMONT 

T'fPEP6M 


FOR  DEPENDABILITY 
ALWAYS  SPECIFY  DUMONT 


World's  Finest 
Moulded  Paper 
CAPACITORS 


NOW  USED  IN 


w  orld's  Largest 
and  Best  Selling 
Television  Sets 


Send  for  samples 
and  literature 


DUMONT 


MM  S  Of 

C&fACITOlS  fO«  IVIIY  IIOUKIMINT 

30t  DYCKMAM  ST.,  NIW  YORK,  N  Y 


Custom  Built  Dry  Batteries  Built  to  Exacting 
Industrial  and  Electronic  Requirements 

If  you  need  a  battery  that's  completely  new,  one  you've  never  heard  of, 
or  that's  no  longer  available  through  normal  channels,  call  on  Specialty 

Battery  Company.  Specialty  supplies  hard-to-get  batteries  „ _ 

for  every  purpose,  designs  and  manufactures  dry  batteries  '■  r.  -  i 
to  your  specifications.  I 

Send  For  This  Free  Catalog  ^  ^  / 

Gives  complete  specificotions  for  industriol,  laborotory,  instrument  | 

ond  ignition  botteries  for  every  possible  dry  battery  requirement. 

SPECIALTY  BATTERY  COMPANY 


RAY>0-VAC  COMPANY 


426S  ClAYTON  AVI.  J=t  sj.  lOUIS  10.  MO. 


Engineers  and  Designers 
nho  insist  on  dependable 
components  have  adapted 
ADVANCE  RELAYS  into  theit 
conttol  citcuits  They  ate 
specifying  advance 
products,  and  are  sub¬ 
mitting  their  relay  prob¬ 
lems  to  us.  Our  expanded 
engineering  and  plant 
facilities,  plus  the  recog¬ 
nized  dependability  of 
advance  relays,  make  it 
possible  for  us  to  offer 
the  most  complete  line  of 
relays  for  light,  interme¬ 
diate  and  heavy  duty 
applications.  Ptoved  and 
Imptoved  relay  perform¬ 
ance  through  ENGINEEREP 
adaptability. 


Follow  the  Enginetrs  df 


Since  26.  MINES  has  speciaUzed  m  designing 
and  manufoctunng  Molded  Rubber  Connec* 
tors  to  meet  mdividuol  os  well  os  standard 
y  /  electrical  power  requirements.  During  this 
period,  thousands  of  styles  and  shopes  rang- 
W]  ing  itom  "cartridge  size"  models  to  the  mam* 

I  I  i  moth  Biguns  used  in  marine,  mining  and 
f  I  y/  consiructiOT  work  have  been  developed.  No 
f  /  queetion  about  it  >  this  weoJth  of  ezperience 

I  and  know  how  deserves  a  "second  look  . 

I  Write  now  loi  full  detoils  on  your  needs. 


Steql*  «*  Sv*  pa  Coeiwciot  PoroU*!  ccuMctten 
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I^ery  Low  frequencies  couere4  by  the 


STODDART  NM-lUA 

RADIO  INTERFERENCE  AND  FIELD  INTENSITY  METER 


MEASURES  rodioted  and  conducted 
itgnals,  including  pulse  or  random 
interference. 


either  balanced 
microvolt  to  one 


unbalanced, 


#  READS  directly  in  microvolts  and  db. 

•  A.C.  POWER  SUPPLY  REQUIREMENTS 
105  to  135  volts  or  310  to  350 
volts  A.C.  Single  phase  source  may 
be  ANY  FREQUENCY  BETWEEN  50 
CPS  AND  1600  CPS.  No  shock  haiard. 


•  RANGE — 14  kc  to  350  kc. 


SENSITIVITY  —  Field  strength  using 
rod  ontennas  one  microvolt-per>meter 
to  2  volts-per-meter.  Field  strength 
using  shielded  loop  antennas  10 
microvoltS'per-meter  to  100  volts-per-  #  GRAPHIC  RECORDER  included  with 

meter.  As  o  two>terminal  voltmeter,  versatile  complement  of  accessories. 

Write  for  complete  technical  dofo 

— - -  STODDART  AIRCRAFT  RADIO  CO.  ^ 

Main  office  ond  plant:  •  •  ^  ^  ^  346  Connecticut  Ave. 

6644  Sonic  Monico  Blvd.  Generol  Molorj  Bldg.  ci„|e  Bldg. 

Hollywood  38,  Calif.  Delrolf  2,  Michigan  Wothinglon  6,  D.  C. 

Phono:  Hilliide  9294  Phone;  Trimly  1-9260  phone  Hudson  2313 


NOW!  Moderiic  Comprehensive  TV  "Staging"  plus 

NEW  TV  REVENUE  from  Pattern  Time 


NEWS  OF  THE  INDUSTRY 


(continued) 


Committee  to  write  in  its  own  pro¬ 
cedures  to  implement  the  industry 
plan.  The  KM  A  plan  would  place 
contracts  with  ten  major  companies 
who,  in  turn,  could  take  on  the  other 
companies  by  specially  arranged 
contracts. 

Government  advisors  claim  that 
this  arrangement  was  primarily  for 
peacetime  contracts  and  there  was 
no  justification  for  limiting  the  field 
to  ten  companies. 

Among  the  announced  assigned 
tasks  for  the  new  committe  are  the 
coordination  of  current  peacetime 
procurement  programs  with  plans 
for  mobilization  in  an  emergency: 
and  also  the  development  of  com¬ 
bined  reiiuirements  of  the  three 
military  departments  for  end  items, 
components  and  parts. 


Thit  matt  vartatlla  taletattlng 
optical  pro/9Ctar  enobl**  dual  pro- 
/•ctlon  with  any  datirad  epticol 
dittolv*  undar  anatf  control. 


Tho  accottory  STAOt  NUMBIR  I 
addi  threo  funttlont  toparatoly  or 
timultanooutly;  a)  teletype  newt 
strip,  b)  vertical  roll  strip  and  c) 
revolving  stage  tor  small  objects. 


The  TftOP,  used  with  TV  him  cam¬ 
eras,  permits  instant  fading  of  one 
object  to  another,  change  by  lap 
dissolve  or  by  superimposing. 
Widest  latitude  It  given  program 
directors  for  maximum  visual 
Interest  end  Increased  TV  station 
Income. 


BUSINESS  NEWS 


SPt;KR  Carbon  Co.,  St.  Mary’s  Pa., 
manufacturer  of  carbon  and  graph¬ 
ite  products,  has  acquired  sole  own¬ 
ership  of  both  the  Speer  Resistor 
Corp.,  of  St.  Mary’s  and  Angelica. 
X.  Y.,  and  Jeffers  Electronics,  Inc., 
with  plants  at  Dubois  and  Drift¬ 
wood,  Pa. 


ana  Development  Co./  Inc. 
16  Arbor  St.,  Hartford  1,  Conn. 


.AI.TKC  I.AN.SINC  COKP.,  Hollywood, 
Calif.,  manufacturers  of  audio 
equipment,  recently  entered  the 
field  of  television  receiver  produc¬ 
tion. 


.National  Electronics,  Inc.,  Ge¬ 
neva,  111.,  has  purchased  the  high- 
capacity  resistance  welding  equip¬ 
ment  formerly  used  by  Liquid  Car¬ 
bonic  Corp.,  at  .Morrison,  Ill.  The 
equipment  will  be  u.sed  in  the  pro¬ 
duction  of  industrial  rectifier,  thy- 
ratron  and  mercury  pool  tubes. 


General  Electric  Co.,  Schenec¬ 
tady,  X.  Y.,  is  building  a  70-million 
volt  x-ray  synchrotron  which  will  be 
placed  in  operation  at  the  Univer¬ 
sity  of  California  Medical  School  in 
San  Francisco  for  research  on  high- 
energy  radiation  in  the  treatment 
of  cancer. 
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Knurling  of  Socket 
Screws  originoted  with 
"Unbrako*'  years  ogo. 


Here’s  a  career  opportunity  for 
Mechanical  and  Electrical 

ENGINEERS 

Dalmu  Victor,  one  of  America’s 
foremost  manufacturers  of  air¬ 
borne  radar  equipment,  has  open¬ 
ings  on  the  staff  for  engineers 
experienced  in  design  of  intri¬ 
cate  mechanisms  and  microwave 
transmission  lines. 

If  you  are  an  electrical  or  me¬ 
chanical  engineer  with  high 
qualifications,  interested  in  as¬ 
sociating  yourself  with  a  team  of 
top-flight  engineers  and  physi¬ 
cists,  then  here’s  a  career  oppor¬ 
tunity  you  should  investigate. 

Moil  details  ol  education  and  techni¬ 
cal  background  to  WILLIAM  F. 
GATES,  Chief  Engineer 

Manufacturers  of  Airborne  Radar 
Antennas 

SAN  CARLOS,  CALIFORNIA 


or  Small 


Large 


I  EHib  e  Shafts 


rouhd  or  RECTAHGULAR 

L  PAPER  TUBES 


SQUARc 


Wherever  power  drives  or 
remote  control  ore  re* 
quired,  you  con  depend 
upon  us  to  produce  the 
Flexible  Shafts  that  will 
meet  the  exoct  specifico> 
tions.  We  have  yeors  of 
experience  in  manufoctur- 
ing  flexible  shofting  for 
all  types  of  industry.  If 
we  do  not  hove  whot  you 
require  in  stock,  we  con 
make  shafts  to  your  sped* 
ficotions.  Our  engineers 
will  be  glad  to  work  out 
your  problems  without 
obligotion. 


F.W.  STEWART  MFC.  CORP 


Insid*  P«riin«t*rs  from  .592'  fo  19' 

With  specialized  experience  and  automatic 
equipment,  PARAMOUNT  produces  a 
wide  range  of  spiral  wound  paper  tubes 
to  meet  every  need  . . .  from  to  JO*  long, 
from  .392'  to  19'  inside  perimeter,  includ¬ 
ing  many  odd  sizes  of  square  and  rectan¬ 
gular  tubes.  Used  by  leading  manufacturers. 
Hi’Dielectric,  Hi-Strengli.  Kraft,  Fish 
Paper,  Red  Rope,  or  any  combination, 
wound  on  automatic  machines.  Tolerances 
plus  or  minus  .002*.  Made  to  your  specifi¬ 
cations  or  engineered  for  YOU. 


PAPER  TUBE  CORP. 


431M3  RAVENSWOOD  AVE 
CHICAGO  13.  ILL. 

WEST  COAST  BRANCH 

431  VENia  BIVD  LOS  ANGELES  IS.  CAL 


616  LAFAYITTI  ST.,  FORT  WAYNi  2,  IND. 

Manujacturers  of  Paper  Tubing  for  the  Electrical  Industry 
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STENDERD  PRESSED  STEEL 

BOX  596  JENKINTOWN,  PENNSYLVANIA 


Sfmini  lnfvltfF  ciflhflxcxj/y  $i«ct  1593  (tffiift  iiiiiittnif  Qislritulifi'* 


WITH  KNURLED  HEAD 


.  .  .  SUP  PROOF  HEADS 


.  .  .  EXTRA  STRONG 


.  .  .  MADE  TO  CLOSE 
TOLERANCES 


There  is  a  definite  saving  of  assembly  time  when 
you  use  "UNBRAKO"  Socket  Head  Cap  Screws 
with  Knurled  Heods.  The  exclusive  knurled 
I  heads  perform  o  triple  duty:  (1)  the  knurling 
provides  o  sure,  slip-proof  grip;  (2)  the  knurling 
permits  positive  locking— o  feature  so  often  es¬ 
sential  where  there  Is  excessive  impoct  or 
vibration;  (3)  the  knurling  speeds  ossembly,  be- 
couse  it  enobles  the  **UNBRAK0"  to  be  screwed 
in  easier,  foster,  ond  further  with  the  fingers — 
hondiest  of  oil  wrenches — before  o  "key"  be¬ 
comes  nccessory. 


I  "UNBRAKO"  Knurled  Socket  Heod  Cop  Screws 
'  ore  ovailoble  in  sixes  from  Hi  to  P.y"  diameter, 
!  and  in  o  full  ronge  of  lengths.  Write  for  your 
I  free  copy  of  the  "UNBRAKO"  Cotolog  ond  the 
name  of  your  nearest  "UNBRAKO"  Distributor. 


Other  "UNBRAKO"  Products  Include: 


Socket  Set  Screws  with  Knurled  Cup  Points, 
Socket  Set  Screws  with  Knurled  Threods, 
Squore  Heod  Set  Screws  with  Knurled  Cup 
Points— «ll  patented,  self-locking  Krews 
thot  won't  shake  loose!  Socket  Head 
Stripper  Bolts.  Prncision-Ground  Dowel 
Pins.  fully-Formnd  Pressure  Plugs. 


SOCKET  CAP  SCREW 


As  Alwoys,  the  name  "UNBRAKO"  signifies  extro 
itrtngth  ond  prtciston  monvfocture  to  close  tel- 
eronces. 


[ 


JHCRBASBd 

^COnRAOt... 


at<tLOW£R 

lAHmNA 

\SUPP0RJ 


COST... 
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engineering  manufacturing  field. 
The  new  firm  has  purcha.sed  the 
assets  of  Kappler  Engineering  and 
Mfg.  Corp.  and  has  expanded  into  a 
new  modern  building  with  some 
5,000  sq  ft  of  floor  space. 

The  Atomic  Energy  Commission 
and  General  Electric  Co.  have  in¬ 
vited  bids  for  construction  of  the 
first  units  of  the  experimental 
atomic  power  plant  to  be  erected  on 
a  4,000-acre  tract  about  18  miles 
north  of  Schenectady,  N.  Y.  The 
I  new  plant  will  form  part  of  the 
I  Knolls  Atomic  Power  Laboratory. 


with  the 
TRYLON 


ANTENNA 
MAST  ^650 

At  a  surprisingly  low 
cost  per  lineal  f(«>t,  you 
can  raise  your  present 
antenna  height  to  6U  ft. 
with  the  new  TRYLON 
~6S0  Antenna  Mast.  It 
weighs  only  2  Ihs.  per 
foot,  comes  in  handy  10 
ft.  sections  and  is  easy 
to  erect  and  climb.  It  is 
<fo»6/e-weIded  for  added 
safety  and  hot  dip  gal¬ 
vanised  <j//er  fabrication. 

All  sections  are  stand¬ 
ard.  Base  plates  and  top 
fittings  for  mounting  an¬ 
tenna  support  tube  are 
asailahic  from  stock. 

Write  for  complete 
details  and  specifications. 


[\  Toutr  and  Antenna  Ditiiion 


Motorola,  Inc.,  Chicago,  Ill.  re¬ 
cently  expanded  its  manufacturing 
plant  to  permit  a  40-percent  in¬ 
crease  in  television  set  production. 

PERSONNEL 

Neal  McNaughten  has  been  ap¬ 
pointed  director  of  the  NAB  engi¬ 
neering  department.  He  was  previ¬ 
ously  assistant  director  of  the  de¬ 
partment  and  prior  to  that  had  been 
with  the  FCC  for  .seven  years. 

.1.  \V.  Head,  president  and  founder 
of  Electronics  Institute,  Inc.,  De¬ 
troit,  Mich.,  was  recently  elected 
president  of  the  Detroit  Section  of 
the  Instrument  Society  of  America. 

John  Reinartz,  designer  of  the 
Reinartz  tuner,  has  joined  the  field 
engineering  department  of  Eitel- 
McCullough,  Inc.,  San  Bruno,  Calif., 
to  assist  in  directing  the  application 
of  tubes  for  amateur  use. 


).  Reinartx  L.  M.  Hershey 

I  Lloyd  M.  Hers  hey,  previously 
assistant  to  the  chief  engineer  at 
the  Hallicrafters  Co.,  was  recently 
appointed  director  of  research  for 
General  Instrument  Corp.,  Eliza¬ 
beth,  N.  J. 


Alfred  H.  Massallek,  formerly 
I  design  engineer  for  the  Stewart- 


NFWS 

RATION  11  U  flu 


BARRY 


uses 


AIR-DAMPED 


BARRYMOUNTS 


to  protect  their  new 


trel  iMstrumciit 
which  has  sHrrtd 


th*  air-craft  world  it  moantad  on  air- 
damped  lARRYMOUNTS. 

Literally  a  super-inttrument,  the  ZERO 
READER  promises  to  revolutionize  instru¬ 
ment  (lying  in  that  it  presents,  on  a 
simple  two-element  indicator,  information 
which  is  ordinarily  supplied  by  five  sepa¬ 
rate  instruments,  and  directly  tells  the 
pilot  how  to  move  his  controls.  Its  two 
coordinating  cross-lines  dictate  the  pre-set 
plan  of  flight  to  the  pilot  who  merely  acts 
as  the  "muscles"  at  the  controls. 


To  proftet  this  sensltiv*  •lactronic 
"nerve  center"  from  aircraft  shoch 
and  vibration,  Sperry  Gyroscope 
Company  mounts  the  ZERO  READER 
on  a  base  equipped  with  air-damped 
■ARRYhfOUNTS. 

BARRY  bases  permit  virtually  instant  in¬ 
stallation  and  removal  of  the  Instruments 
they  hold.  Unit  air-damped  BARRY- 
hdOUNTS  are  also  available  for  direct  In¬ 
stallation  to  airborne  Instruments. 

Whatever  your  shock  or  vibration 
problem,  Barry  experience  and  con- 
suiting  engineering  facilities  offer  a 
sure  soiution.  Write  for  our  free  cata¬ 
log  listing  stock  BARRYMOUNTS;  for 
special  information,  coll  our  nearest 
office  or  write  to 
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ccuef  to^  ^  cUl  TV  cincuCt^^ 

flTTfTm  TELEVISION 


★  Order  these  Gracoil  TV  Trans- 


Vertical  ond  Horizontal  Block! 
Otcillotor.  Below  Chotiit 
mounting 


rticol  and  Horizontol  Blocking 
Occillotor.  Above  Choitit 
mounting 


Plote  ond  Filament  Trontfon 
with  ond  without  Mogneti 
Shielding 


filter  Choke 


Vertical  Deflection  Output 
Transformer 


HEXACON  ELECTRIC  CO. 

130  WEST  CLAT  AVE..  BOSEllE  FAIK.  N.  J. 


DesigneJ  for  meuiuremeiits  and  tests  in  the  300  to 
2500  me  range.  The  AIL  Type  12-<A  Power  Oscil¬ 
lator  unit  consists  of  a  grid  separation  coaxial 
oscillator  employing  a  2C38  disc  seal  triode,  an 
audio  oscillator  and  modulator  section,  and  a  self- 
contained  power  supply  for  operation  from  115 
volts  at  50-60  cps. 

i  300mc-10w 
POlVfRj  600in(-20w 
OU7P(/7|  1200  me- 10  w 
I  2500  me -2.$  w 


SIND  FOR  COMPUTl  DATA 


a/^/iUine 


160  OLD  COUNTRY  ROAD 


MINEOLA,  N.Y; 


THE  GRAMER  COMPANY 

Electrical  Coils  and  Transformers 

7734  N.  RUIASKI  ROAD  CHICAGO  39,  ILL.,  U.S.A. 

iSTAILISHID  IN  193S 


—  MODEL  30H« 

Weight— 5 '/j  Ountes  •  Watts— 
40  or  60  *  Tip  Dio. — Both  '/|"  and  %"  Tips 
furnished  with  Each  Iron  •  Price—  $^00 

So  light  it*  weight  i*  hardly  noticeable.  Out¬ 
perform*  any  iron  of  equal  size.  Hatchet  de- 
•ign  make*  it  more  comfortable  and  practical 
to  u*e  than  a  pencil  iron.  No  tranaformer  re¬ 
quired.  Write  for  complete  catalog. 


formers  and  get  identical  physi¬ 
cal  and  electrical  duplicates  of 
original  units  used  in  all  popular 
receivers.  Used  and  endorsed 
by  leading  TV  set  manufacturers. 
Dependable.  Trouble-free.  We 
invite  your  inquiry.  Write. 


1  his  unique  pack¬ 
aged  ciimpiincnl  is  usily  built  into 
your  apparatus.  It  has  true  decimal 
readinf;.  and  simple  binary  circuit  with 
reliable  automatic  interpolation.  Min¬ 
iature  size.  Moderate  price.  Immedi¬ 
ate  shipment. 

Send  for  Bulletin  DCU-lli 


cle^tiiUdiGomf2aH44i 

iVI  •  IICHMaND,  CAUFOINIA 
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NEWS  OF  THE  INDUSTRY  (continiwd) 

Warner  Corp.,  has  been  appointed 
executive  desijjn  enjfineer  for  Shure 
Bros.,  Inc.,  Chicajfo,  Ill.,  manufac¬ 
turers  of  microphones,  phonograph 
]  pickups  and  acoustic  devices. 

H.  B.  Fancher,  formerly  assistant 
section  enRineer  in  charge  of  tele¬ 
vision  etjuipment,  was  recently 
named  section  engineer  of  broad¬ 
cast  studio  equipment  for  the  trans- 
i  mitter  division  of  General  Klectric 
(’o.,  Syracuse,  X.  Y. 


200  yVIC  BAND 
WIDTH  AMPLIFIERS 


r  e  If  I  SPENCER -KENNEDY  LABORATORIES,  INC.  ' 

k  iJIXL  187  MASSACHUSETTS  AVE.,  CAMBRIDGE  39,  MASS.  i 


H.  B.  Fancher  K.  F.  Kellerman 


JoH.N  Raskin,  formerly  chief  engi¬ 
neer  for  Belmont  Radio,  Chicago, 
and  six  years  with  the  RCA  License 
Laboratory  in  New  York,  has  been 
appointed  chief  engineer  of  Hoff¬ 
man  Radio  Corp.,  Los  Angeles, 
Calif. 


MODEL  202  WIDE  BAND  CHAIN  AMPLIFIER 

Band  Width:  100  KC  to  200  MC.  Gain:  20  db. 

Impedance:  200  ohms.  Rise  time:  less  than  .003  usee. 

With  the  Model  202:  very  fast  pulses,  transients  and  other  high  frequency 
voltages  can  now  be  amplified. 

With  the  Model  202:  vacuum  tube  voltmeters  and  oscilloscopes  are  ten 
times  more  sensitive. 

With  the  Model  202:  the  output  voltage  of  signal,  sweep  and  pulse  genera¬ 
tors  is  ten  times  greater. 

Other  Wide  Band  Chain  Amplifiers  available: 

Model  200A  — 10  db  Gain.  Model  204  —  40  db  Gain. 

Makers  of  chain  amplifiers,  temperature  controls,  variable  electronic  filters 
and  power  supplies. 


Chen  To  Tai  of  Ilarvard’.s  Cruft 
Laboratory  has  been  appointed 
senior  research  physicist  in  Stan¬ 
ford  Research  Institute’s  dei)art- 
ment  of  electrical  engineering  to 
head  the  theoretical  section  of  the 
.■\ircraft  Radio  Systems  Laboratory. 

II.  I*.  CORWITH,  formerly  director  of 
research,  has  been  appointed  vice- 
president  in  charge  of  development 
and  re.search  of  the  Western  Union 
Telegraph  Co.,  New  York  City. 

Louis  G.  Facent,  president  and 
technical  director  of  Facent  Engi¬ 
neering  Corp.,  New  Y’ork  City,  has 
been  appointed  con.sulting  engineer 
by  the  Fles.sey  International  Ltd.  of 
Ilford  E.ssex,  England. 


TEKTRONIX 

DIRECT  COUPLED  OSCILLOSCOPE 


The  Tektronix  Type  512  i$  a  com- 
plelely  new  direct  coupled  cofhode 
ray  oscilloscope  which  provides  fhe 
sensihvify;  band  pass,  sweep  ranges, 
flexibility  and  dependabihfy  so  neces¬ 
sary  for  precision  applications. 

Present  users  throughout  the  world  — 
leoding  universifies,  industrial  organi¬ 
zations,  branches  of  ormed  services,- 
physiologists,  geophysicists,  etc.— have 
come  to  consider  the  Type  512  an 
indlspensible  instrument  by  virtue  of 
its  full  complement  of  outstanding 
choracteristics. 


DC>2  me.  SWEEPS  3  sec-30  microsec.  S  Millivolt  Sensitivity  DC  or  AC 


Oofoited  Specfticatiens  on  roquoft. 


$950.00 

f.  o.  b.  Portfond, 
Orogon 


POETIAS^ 


Karl  F.  Keller.MAN  ha.s  left  the 
po.-d  of  e.xecutive  director  of  the 
Re.>iearch  and  Development  Board’s 
committee  on  guided  missiles  to 
join  The  Brush  Development  Co., 
electronic  designers  and  manufac¬ 
turers.  as  head  of  their  recently 
opened  Washington,  1).  C.,  office. 
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/Kt-iVeatfu'i 

^  /^euitoXi  ^ 


Of  particular  interest  to  all  who  need 
resistors  with  inherent  low  noise  level 
and  good  stability  in  all  climates 


Model  253  For  LARGE  PANELS 


HIGH  VALUE  RANGE 

10  to  10,000,000  MEGOHMS 

This  unusual  range  of  high  value  resistors 
was  developed  to  meet  the  needs  of  scien* 
tific  and  industrial  control,  measuring  and 
laboratory  eguipment— ^nd  of  high  voltoge 
opplications 


Actual  StMe 


SEND  FOR 
BULLETIN  4906 


STANDARD  RANGE 

1000  OHMS  TO  9  MEGOHMS 


It  gives  detoils  ot  both  ttic 
Stondord  ond  High  Volue 
resistors,  including  con¬ 
struction,  chorocteristics, 
dimensions,  etc  Copy  with 
Price  List  moiled  on  re¬ 
quest 


Used  extensively  in  commerciol  equipment 
including  rodio,  telephone,  tciegroph, 
sound  pictures,  television,  etc.  Also  in  o 
voriety  ot  U.  S.  Navy  equipment. 


A  further  odoptotion  of  the  oireody  proven 
model  2S2  Mico  Engraver.  Permits  occurote 
engroving  on  metol  or  plostic  ponels  up  to 
19  inches  wide  and  of  unlimited  length.  Maxi¬ 
mum  height  of  work  obove  toble,  19  inches. 
Micrometer  spindle  ond  four  reduction  rotios 
ore  stondord  equipment. 


S.S.WHITB 


unco  IHSTBOMENT  CO 


76F.  TR0WBRIIH;E  street  DEI’T.  1 

CAMBKIlXiE  .18.  M.VSS. 


IKXIttE  SHAFTS  AND  ACCCSSOHIES 
MOLDED  ELASTICS  ElOOUCTS-MOLDED  EESISTOES 

•f  /4ticUetu  A4A4  S*$tt*A'U4€4 


f  Specify 


,  GLASS 
JEWEL 
BEARINGS 


Cjlass  jewel  Bearings  by  Bird  are 
highly  accurate  and  surprisingly  inexpen¬ 
sive.  They’re  ideal  fur  use  in  ammeters, 
volt  meters,  timing  instruments,  compasses  ' 
and  other  instruments  where  large  volume 
production  and  low  cost  must  be  | 
maintained.  i 

Of  special  interest  to  instrument  man¬ 
ufacturers  is  Bird's  methtnl  of  mounting  | 
jewels.  There's  a  minimum  of  stress  and 
strain  on  the  hearing  itself  as  a  result 
of  Bird's  special  mounting  technique.  It 
is  this  special  mounting  feature  which 
adds  so  materially  to  the  useful  life  of 
Bird  Jewel  Bearings. 

Whenever  there’s  a  need  for  jewel 
bearings  —  whether  in  glass  or  in  sap¬ 
phire  —  Bird  can  supply  the  right  hear¬ 
ing  to  your  specifications.  Write  today  for 
more  information  and  a  quotation. 

Saftphirt  Hearings  at  ailabte  im 
all  ftu  el  Styles  and  mountings 

Richard  H.  Bird  &  Co.,  inr. ! 

1  Spruce  Street  I 

Waltham  54,  Mass.  I  j 

L  **$€rtimg  Industry  with  line  Jewels  J 


Vou  Are  Invited  To  Attend  The  First  Anniiai 


n 

w 


AUDIO  FAIR 

nil  Hotel  New  Yorker,  New  York  City,  October  27,  28,  29 


DANO 

DANO 

DANO 

DANO 

DANO 

DANO 

DANO 

DANO 

DANO 

DANO 


An  event  of  utmost  importonce 
to  Broodcost  Engineers,  Re¬ 
cordists.  Sound-on-Film  Men, 
Public  Address  Men,  Audio 
Hobbyists  ond  Distributors  ond 
Deolers. 


Presenting  for  the  first  time, 
under  one  roof,  on  industry¬ 
wide  disploy  of  oudio  equip¬ 
ment,  components  ond  occes- 


COILS 

cons 

COILS 

COILS 

COILS 

COILS 

COILS 

COILS 

COILS 

COILS 


SPONSORED  BY  THE  AUDIO  ENGINEERING  SOCIETY 


Its  DANO  for  Specially  Treated  Coils 


D.ANO  is  iiimpletely  set  up  to  pn>duie 
specially  treated  coils.  If  your  require¬ 
ments  demand  coils  that  are  deeply  im¬ 
pregnated  vsiih  sxjx  or  varnish  in  vacuum 
imprcgnaiiofi  tanks  and  cured  in  heat  con¬ 
trolled  ovens«  get  in  touch  with  DANO- 
makers  of  s|>eciall\  treated  toils  to  A’Ol'R 
specificaiitms. 

ALSO  TRANSFORMERS  MADE 


Form  Wound 
Poptr  Soction 
Acetoto  Bobbin 
Bokelito  Bobbin 
Cotton  Interweovo 
Coils  for  High  Tcm- 
peroturc  Applicotions 

TO  ORDER 


THE  DANO  ELECTRIC  CO. 

MAIN  ST.,  WINSTED,  CONN. 
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FOR  THE  ELECTRONICS  & 
ELECTRICAL  INDUSTRIES 

TUNGSTEN 

Wire  ^  Rod  for  Contacts 
Rod  for  Valve  Seals  and  Supports 
Electrodes  for  Therapeutic  Apparatus 
Atomic  Hyd-ogen  Arc  Welding  Rods 
Rod  and  Wire  for  Metal  Volatilization 
processes  ^  Hammered  Slabs 
Sheet.  Strip  and  Foil 
MOLYBDENUM 
Rod  for  Contacts  •  Valve  Stems 
Grid  and  Mandrel  Wire 
Support  Wires  and  Rods 
Wire  for  Furnace  Windings 
Hammered  Slabs 

Sheet.  Strip  and  Foil  for  all  Purposes 
Sheet  for  Furnace  Boats 
We  also  supply  Tungsten.  Molybdenum 
and  Tantalum  Metal  Powders,  Titanium 
Hydride.  Zirconium  Hydride  and  many 
other  metallurgical  products. 


f  * 


Small  physical  size  and  high  efficiency. 
Aviihble  in  a  wide  range  of  sizes  and 
sha'^es  for  the  Electronics  Indusfy. 


j  NEW  BOOKS 

Magnetic  Recording  | 

By  S.  J.  BbkI’N,  Murray  Hill  Books, 
hic.,  Seu'  York,  1949,  242  pages,  $5.00. 

The  rapid  prDgrress  and  increa.s- 
injr  importance  of  magnetic  re¬ 
cording  during  the  la.st  decade  al¬ 
most  demanded  that  someone  write 
I  a  book  that  would  review  the  sub- 
I  ject  up  to  date,  separate  the  chaff 
j  from  the  wheat  in  the  literature 
I  and  present  an  authoritative  dis-  i 
I  cussion  of  the  art.  Mr.  Begun  has 
i  accomplished  this  and  considerably 
more  in  an  unusually  readable  and 
well  organized  text.  Of  particular 
interest  is  the  excellent  bibliog¬ 
raphy  presented  at  the  end  of  each 
chapter  and  the  glossary  defining 
magnetic  recording  terminology. 

;  The  development  of  the  informa- 
‘  tion,  through  basic  theory  to  a  dis¬ 
cussion  of  specific  equipment,  appli-  < 
cations,  problems  and  instrumenta-  i 
j  tion  for  their  study,  is  logically  | 
ordered  and  clearly  presented  with  j 
,  a  wealth  of  illustrations, 
i  It  is  always  a  difficult  compromise  ; 

I  to  write  a  book  intended  to  aid  the 
,  "technically  intere.sted  amateur”  ; 
j  that  will  be  worthwhile  reading  for 
I  the  engineer.  Mr.  Begun  has  recog- 
'  nized  this  and  coped  with  it  in  an 
I  unusually  successful  manner.  The 
first  few  sentences  of  the  preface 
express  the  problem  involved  in 
writing  a  book  during  an  active 
I  period  in  a  dynamically  expanding  ' 

•  art.  The  interval  between  the  time 
of  writing  and  the  date  of  publica¬ 
tion  has  indeed  produced  a  number 
of  new  and  interesting  develop¬ 
ments.  However,  this  simply  means 
;  that  a  revised  edition  will  be  neces¬ 
sary  in  the  future  and  certainly  | 

'  should  in  no  way  deter  current  in- 
I  terest  in  the  book. 

In  many  instances  the  author  has 
recognized  the  logical  path  of 
research  and  develoiiment  and 
prophesied  the  course  that  it  wriuld 
take.  -As  an  example  of  this  he 

says,  •• . fortunately  it  seems 

.  ipiite  feasible  to  make  a  multitude 
;  of  copies  from  one  master  recording 

at  the  same  time . A  good 

I  deal  of  engineering  ingenuity  will 
have  to  go  into  the  development  of 
such  equipment.  None  of  the  equip-  , 
ment  is  available  today.”  Now,  in 
the  .Inly  1949  issue  of  Electronics, 


Salitffaction  it 
gvaraateed 

when  you  use 

ATLAS 

SPEAKERS 
MIKE  STANDS 
I  ACCESSORIES  , 


From  professional  microphone  boom 
supports  to  a  small  microphone  fit¬ 
ting,  the  Atlas  line  is  complete. 
Atlas  is  your  guarantee  of  quality 
engineering.  Precision  Built  — Pre¬ 
tested  ATLAS  SOUND  products  are 
of  the  finest  quality  and  give  com¬ 
plete  and  lasting  satisfaction. 

Specialists  know  that  it  is  often  the 
one  little  "finnigan  pin”  which  holds 
up  the  final  completion  of  a  well 
engineered  and  constructed  sound 
system. 

Atlas  produces  not  only  a  complete 
line  of  speakers  and  accessories 

but  also  fittings,  adaptors, 
parts  and  gadgets.  Atlas 
stocks  these  small  items 
1  for  your  convenience.  This 

]  is  just  part  of  the  "all 

j  around"  service  to  users  of 

i  ;  ATLAS  SOUND  EQUIPMENT. 

f  J 

i  ^  Write  for  our  new  catalog 

]  today. 


ATLAS  SOUND  CORP. 

14^0  39«h  Stmt 
Brooklyn  18,  Now  York 
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high  vacuum 

PUMPS 


DETECT  RF  TROUBLE  and  its  CAUSES 


Beoch-Russ  Tvp«  RP 
Single  Stogc  Vocuum 
Pump.  Copocity — 17 
to  84S  c  t  m 


MM  560  SERIES 


SPECIFICATIONB 

Frequoney  Ron|0 . SO  to  over  SOO  MCS 

Imoodanco  . SI. 5  ohms 

Connoctor*  .  .  .  Standard  connectors  suapiiod 
aro  typo  N  to  arcopt  UG-2I/U  attached 
to  RG-I/U  and  RG-9/U  cable. 

The  instrument  Is  supplied  on  roquost, 
with  UHF  typo  connectors  to  aoceot  62- 
ISP  attached  to  RG-I/U  and  RG-I/U 
caMo. 

Adapters  aro  availaMo  for  attaching  to 
inch  Sl.S  ohm  coaxial  line. 

Power  Ranges: 

Model  MM  SOS  . 0to4  watts 

MM  S60 . 0  to  12  watts 

MM  S6I . 0  to  40  watts 

MM  S62 . 0  to  120  watts 

M  M  S63 . 0  to  400  watts 

MM  S04 . 0  to  1200  watts 

Accuracy  .  .  .  Plus  or  minus  S%  of  full  Mala 
for  RF  power. 

Plus  or  minus  lOS  for  V.S.W.R. 

RfOiytion  Coefficient  .  .  Lets  than  om _ 


For  vacuum  exhausting  and  processing  at  low 
pressures  in  electronic  or  electrical  operations, 
these  pumps  otter  the  advantages  at  positive 
rotary,  automatically  lubricated,  noiseless  op¬ 
eration.  They  are  "tops”  tor  producing  high 
vacuum  or  tor  backing  dittusion  pumps.  Test 
to  obsolute  pressures  as  low  as  4  microns. 


This  new  MicroMatch  provides  direct 
reading  ot  incident  power,  retlected 
power,  net  power  to  load,  and  VSWR 
ot  load — without  reversing  coupler. 
You  con  detect  trouble  wherever  it 
may  be  in  the  transmitter,  transmis¬ 
sion  line  or  antenna  system  $97  00 
complete. 


BRISTOL,  CONNECTICUT 

DittrlbutH  Ovtvid.  ot  Contln.ntal  U.S.A.  by  RCA  Intbrnbtlonxl  DIv.,  Radio  Corooration  at  Amortea 


BEACH-RUSS  COMPANY 
52  Church  St.  New  York  7.  N.  Y. 


STOCK  MOLDED 


For  Every  Requirement 

Rogan  ofiora  a  largo  soloc- 
tioo  of  kxioba  from  stock 
molds,  supphod  without  tool 
chargo.  Wido  varioty  of 
sixes,  shapes  and  colors. 
Knobs  con  be  branded  to 
specificotions.  Low  cost,  fost 
deliveryo 

Write  For  Free  Catalog 

ROGAN  BROTHERS 

2504  W.  IRVING  PK  BLVD. 
CHICAGO  18,  ILLINOIS 


THE  TOP  HAT  RETAINER 

Four  stondord  sixes  ft 


Pioneer  in  Radio  Engineering  Instruclion  Since  f9?7 


New  stainless  steel  clomp  for  plug¬ 
in  units  subject  to  vibration. 
Materials  and  finishes  comply  with 
Armed  Forces  specifications. 
Recommended  for  use  in  military 
electronic  equipment. 

Pleose  stote  in  your  inquiry  the  type  of  tube  or 
component  to  which  the  retainer  is  to  be  ap¬ 
plied.  or  supply  sample  or  outline  drawings 
with  pertinent  dirrsensions. 


.4n  Acerrdited  Trehnical  Inslitiilr 


AOVANCiD  HOME  STUDY  AND  RESIDENCE 
COURSES  IN  PRACTICAL  RADIO-ELECTRONICS 
AND  TELEVISION  ENGINEERING 


St  sour  free  tuime  studs  or  rvuideoob 
erhool  t'Siakii  by  writing  to; 


REGISTRAR 

I6TH  AND  PARK  ROAD.  N  W 
WASHINGTON  10.  0  C 


4|,pP4rrtf  fr.r 


A  Subsidiary  of  The  New  York  Times  Compony 
229  West  43  St.,  New  York  IB,  N  Y 
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VERSATILE  VIBRATOR 


OPERATING  COIL  2  to  120 
volts  AC 

FREQUENCY  0  to  450  cycles 

POWER  HANDLING  CAPAC¬ 
ITY  0  to  30  WATTS 

NOISE  LEVEL  LESS  THAN  1 
mv 

VERY  LONG  LIFE 


These  features  make  this  "Chopper"  Vibra¬ 
tor  a  "must"!  Extremely  versatile,  its  applica¬ 
tion  is  the  amplification  of  minute  d-c  potentials 
such  as  the  output  of  a  thermocouple.  Acting 
as  a  self-driven  vibrator,  the  unit  can  gener- 
erate  its  own  control  signal  or  provide  a  signal 
lor  another  chopper.  Used  to  convert  small 
d-c  values  to  a-c,  it  can  rectify  the  amplified 
signal  to  produce  d-c  again  whose  polarity 
and  level  vary  directly  as  the  source. 


WRITE  TODAY 
FOR 

FULL  DETAILS 


AIRPAX  PRODUCTS  CO. 


1024  Greenmoifnt  Ave.y  Boltitmore  2,  Mci. 


USES 

•  Ultrasonic  Vibrotion  Meosurrments 

•  Hormonic  Anotysis 

•  Cross  Modulation  Studies 

•  Noise  Inyestigations 

•  Determining  Transmission  Chorocteristics  of 

Lines  and  Fitters 

•  Monitoring  Communicotions  Carrier  Systems 

•  Checking  Interference,  Spurious  Modulation, 

Parasitics,  Effects  of  load  changes,  shock, 
humidity,  component  variations,  etc-  upon 
frequency  stobility 

•  Telemetering 

SPECIFICATIONS 

Frequency  Range:  2KC — 300KC,  stabilized  lineor 
scole 

Sconning  Width;  Continuously  variable  from 
200KC  to  zero 

Four  Input  Voltage  Ronges;  0  05V.  to  50V.  Full 
scale  readings  from  1  millivolt  to  50  volts 
Amplitude  Scale:  Linear  and  two  decade  tog 
Amplitude  Accurocy:  Within  Idb.  Residual  hor- 
monics  suppressed  by  at  least  50db. 
Resolution;  Continuously  variable  2KC  at  moxi- 
mum  scanning  width,  500c. p.s.  for  sconning 
widths  below  SKC. 


W/ffTi  NOW  For  Comptete  ^formation,  Pr/c# 
Oftd  Oe//very 


Available  Now! 

Easy.  Fast 

Ultrasonic  Spectrum  Analysis 

WITH 

MODEL  SB-7 

PANORAMIC 
ULTRASONIC  ANALYZER 

An  inwaluable  new  direct  reading  instrument 
for  simplifying  ultrosonic  mTestigations.  the 
SB-7  provides  continuous  high  speed  pono- 
ramie  displays  of  the  frequency,  amplitude 
and  characteristics  of  signals  between  2KC 
and  300KC.  The  SB-7  allows  simultaneous 
observation  of  many  signals  within  a  band 
up  to  200KC  wide.  Special  control  features 
enable  selection  ond  highly  detoiled  exomina- 
tion  of  narrower  bands  which  may  contain 
signals  separated  by  less  than  SOOc.p.s.  The 
instrument  is  unique  in  that  it  provides  rapid 
indications  of  random  changes  in  energy  dis¬ 
tribution. 


NEW  BOOKS  (continued) 

V 

the  article  descrihinjr  the  multiph’ 
magnetic  tape  recorder  developed 
by  Reynolds  Marchant  in  the  labor¬ 
atories  of  Minnesota  Mining  and 
Manufacturing  Co.  announces  that 
this  feat  has  already  been  accom¬ 
plished  in  practical  form. 

It  may  be  worthy  of  comment  that 
introductory  material  relating  t<> 
the  general  subjects  of  acoustics, 
hearing  and  fundamental  electronic- 
components  is  endlessly  repetitive 
^  from  one  book  to  the  next  and 
I  represents  a  never  completely  suc- 
I  cessful  effort  to  conden.se  a 
1  thorough  education  in  audio  engi- 
I  neering  in  the  space  of  a  few  pages. 

I  Although  in  this  instance  the 
'  author  has  done  well  with  limited 
space,  it  is  a  moot  question  whether 
'  it  would  be  better  to  eliminate  the 
j  chapter  on  “Acoustic  Factors”  or 
to  expand  it.  As  it  stands  a  good 
portion  .seems  either  inadetiuate  or 
unnecessary,  depending  upon  the 
status  of  the  reader. 

Certainly  it  is  true  that  the  novice 
\  in  the  field  will  gain  greatly  through 
the  reading  of  this  book,  and  there 
are  few  engineers,  even  among 
those  active  in  magnetic  recording 
work,  who  will  not  profit  from  re¬ 
viewing  the  information  and  using 
1  this  presentation  as  a  means  for 
collating  their  concepts.  The  book 
j  should  be  read,  at  least  in  part,  by 
everyone  in  the  industry. — John  1). 
Goodei.L,  The  MinnenDfa  Klectrnn- 
icti  Coi  />.,  St.  Paul,  Minn. 


l*liot<»el«M*lru*ily  uiitl 
lls  .Vpplirutioiis 

By  V.  K.  Zworykin  and  K.  (I  Ram- 
BKRC,  John  Wiley  <t  Soun  liir.,  Xeir 
York,  19i;»,  4‘t4  payen,  $7..^i0. 

This  book  covers  virtually  the  en- 
I  tire  field  of  photoelectricity  from 
I  its  historic  beginning  to  its  re¬ 
cent  application  in  Ultrafax.  The 
various  photoelectric  phenomena 
are  described  individually  and  the 
histories  of  their  development  pre¬ 
sented  along  with  the  general 
theories  and  characteristics  of  light- 
sensitive  devices. 

A  jiortion  of  the  book  is  devoted 
j  to  a  detailed  study  of  the  different 
j  kinds  of  photosensitive  surfaces,  in- 
I  eluding  advantages  and  disadvan¬ 
tages  of  using  particular  surfaces 
for  certain  applications.  Each  chap- 
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BIRTCHER 

STAINLESS  STEEL  ■  LOCKING  TYPE 

TUBE 

CLAMPS 


83  VARIATIONS 

Where  vibrotion  it  a  problem,  Blrtdier 
locking  TUBE  CLAMPS  offer  a  foolproof, 
procticol  tolution.  Recommended  for  all 
typei  of  tubes  and  similar  plug-in  com¬ 
ponents. 

More  than  thra*  million  of  thoto 
clomps  In  wso. 

FREE  CATALOG 

Send  for  samples  of  Birtcher  stoinfess 
steel  tube  clamps  ond  our  standard  cata¬ 
log  listing  tube  bose  types,  recommended 
damp  desigm,  and  price  list. 


THE  BIRTCHER  CORPORATION 

jnsr  HUNIlNOtON  on  lOS  ANOtllS  3J 


LOGARITHMIC  AC  VOLTMETER 
WIDE  RAND  AMPLIFIER 


Advanced  Design 
gives  you  a  sensitivity 
and  frequency  response 
never  before  obtoined. 


Also  MODEL  47 
AUDIO  FREQUENCY 
VOLTMETER 


15  Cycles  to  30  Kc. 
Amplifier  Gain  40000 


No  other  Voltmeter  offers  oil  these  odvontoges 

•  Range  .0005  to  500  volts  •  Input  2  Megohm  IS  MMF 

•  5  CPS  to  1.6  MC  :  ^';‘;f"y’'±l'C"l05  to  125V. 

i  Lo9arithmic  volto9e  scale  •  Lineor  DB  scole 

Ideol  for  Audio,  Supersonics,  Lower  Rodio  Frequency  Spectrum. 

Measures  Stage  Gain,  RF  and  IF  Amplifiers  on  Broadcast  Receivers. 

Write  for  Compete  Information 

INSTRUMENT  ELECTRONICS  CORP. 


45-17  Glenwood  Street 


Little  Neck,  L.  I.,  N.  Y. 


DIRECT  WRITING 

MULTI-CHANNEL 

OSCILLOGRAPHS 

•  INSTANT  DIRECT  RECORDS  WITH¬ 
OUT  INK 

•  HIGH  GAIN  COMBINATION  AC-DC 
AMPLIFIERS 

•  CONSTANT  MESH  MULTI-SPEED 
CHART  DRIVE 

•  CUSTOM  QUALITY  AT  MODERATE 
PRICE 

•  UNEQUALLED  SENSITIVITY 

•  1 -2-4-6  CHANNELS 

Write  for  Information 

RAHM  INSTRUMENTS.  INC. 

12  West  Breodwoy  New  York  7,  N.  Y. 


A  VERSATILE  FINE-WIRE 

WINDING  MACHINE  BY  GEO.  STEVENS 

The  No.  25  shown  is  a  combination  of  the  Universal 
Winding  Machine  and  the  6"  Space  Winding  Machine. 
Handles  wire  from  24  to  40  gauge.  Progressive  Universal 
Coils  may  be  up  to  3Vi  inches  in  length. 

i#  Other  models  for  winding  Ceils.  Trans¬ 
formers.  Resistors,  and  Glenoids 

#  Dial  Counters  also  available  sepa¬ 
rately 

•  We  welcome  the  opportunity  to  con¬ 
sult  with  you  on  your  needs  and  would 
like  you  to  have  our  latest  catalog 
.  .  .  write! 


GEO.  STEVENS  MFG.  CO. 


6022  N.  ROGERS  AVE. 
PULASKI  A  PETERSOt4 
CHICAGO  30,  ILLINOIS 


Hb  CRAW-HILL 

DIRECT  MAIL  LIST  SERVICE 


If  You  Are  Having  Difficulty 
Maintaining  Your  Mailing  Lists . . . 

Probsbiv  tie  ether  ergsnitetion  Is  ei  well  equipped  ei 
Mc6rew>Hill  te  solve  the  compllcstsd  problem  of  list 
msintenenee  during  this  period  of  unpsrelleled  chenge 
In  Indutfriel  personnel. 

Mc6re«f-HIII  Melling  Lists  cover  most  mejor  Indus¬ 
tries.  They  ere  compiled  from  eiclusive  sources,  end 
«re  bssed  on  hundreds  of  thoussnds  of  msil  question- 
neires  end  the  reports  of  e  nstlon-wlde  field  stsff.  All 
nemos  ere  gusrenteed  eccurete  within  2%. 

When  pisnning  your  diroct  mell  edvortising  end  selos 
promotion,  consider  this  unique  end  ecenomicel  service 
in  reletien  te  your  product.  Oeteils  on  requost. 

McGraw-Hill  Publishing  Co.,  Inc. 

DIRECT  MAIL  DIVISION 

330  W*if  42nd  Sfrt.t  Naw  York.  IB.  N*w  York 
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oUEeb 

ONE-PIECE 
SELF-LOCKING 
NUTS 


.  .  .  Won't  Shake  Loose  .  .  .  Reduce  Maintenance 

Invoriobly,  when  nuts  loosen,  they  cousc  shutdowns,  loss  of  production,  ond  t>ad  tempers  oil 
oround.  All  this  can  readily  be  eliminated  by  installing  the  one-piece,  self-locking  "FLEXLOC"« 
becouse  it  positii'e/y  wilt  not  shake  loose  and  positively  cuts  cost  of  mointenance. 

The  all-metal,  one-piece  resilient  "FLEXLOC"  is  becoming  incrcosingly  popular,  becouse  it 
is  processed  to  hove  an  exceptionally  uniform  torque  ond,  becouse  it  pocks  o  stop,  lock  ond 
plain  nut  oil  in  one.  "FLEXLOC"  occommodates  itself  to  o  wide  ronge  of  threod  toleronccs 
ond  con  be  used  over  ond  over  ogoin  without  losing  much  of  its  torque  And,  being  o  stop 
nut,  it  stoys  locked  in  ony  position  on  o  threoded  member.  It  is  not  effected  by  temperotures 
commonly  met  within  the  industrial  field  of  Mechonicol  Engineering. 

Availoble  in  "thin"  ond  "regulor"  types — in  sixes  from  C6  to  2"  in  diometer — in  NC  ond  NF 
threod  series.  Write  for  your  copy  of  the  "FLEXLOC"  Cotolog. 


oven  46  YBAkS  IN  BUSINESS 

STANDARD  PRESSED  STEEL 

80X  5  96  JtNKINTOWN,  PENNSYLVANIA 


"Sitfint  Itiustif  centteueuslf  smee  I50J  tArevf*  htiusttnl  Ontnbutus’" 


NEW  BOOKS  (continued) 

ter  concludes  with  a  complete  list 
of  references. 

The  materials  and  apparatus 
used  in  the  manufacture  of  photo¬ 
tubes  are  discussed  in  detail,  and 
■separate  chapters  are  devoted  to 
de.scriptions  of  the  vacuum,  gas- 
filled  and  multiplier  phototube  prin- 
I  ciples  and  characteristics.  Photo- 
I  conductive  and  photovoltaic  cells 
^  are  each  presented  in  individual 
'  chapters. 

I  The  last  half  of  the  book  deals 
i  in  specific  applications  for  photo- 
■  electric  devices.  Numt^jjpPs  indus- 
:  trial  circuits  are  shown.  Photo¬ 
sensitive  television  camera  tubes 
are  discussed  individuall.v,  and  the 
complete  electronic  television  sys¬ 
tem  is  studied  in  detail. 

'  The  application  portion  of  the 
!  book  is  completely  illustrated  with 
circuit  diagrams,  and  wherever 
practical,  design  data  are  included. 
A  complete  appendix  of  material 
pertaining  to  photoelectric  devices 
'  is  furnished. — J.  F. 


in  RUGGED  CASE 
for  portable  and 
bench  use. 

And  for  RACK 
MOUNTING 
• 

VERSATILE 

COMPACT 

ECONOMICAL 


THIS  RECTANGULAR  COORDINATE  RECORDER 

features: 

•  TWO  independent  recording  chonnels 

•  SERVO-CONTROLLED  writing  Systems 

•  INTERCHANGEABLE  range  potentiometers 

•  ALL  operating  controls  on  Front  Panel 

•  SYNCHRONOUS,  reversible  ond  chongeobte  chart  drive  for 
oscillotor,  analyzer  ond  selsyn  drives 

•  CALIBRATED  charts  ovoiloble  for  general  and  specific 
purposes 

•  DEPENDABLE  trouble-free  operotion 


Engineering  Skill  and  Years  of  Experience  hare  produced 
this  RECOHDER  which  is  truiy  unexce/ied  in  combining  Sim- 
plicity.  Compactness,  Versatility  and  Ease  of  Operation. 


D^erripfire  literature  mailed  upon  request. 


aih/  Maiinfiirliirrrs  of  Graphic  Rccnrrlcn 

SOUND  APPARATUS  COMPANY 

instruments  Engineered  for  Individual  Recfuirements 


KfKtkK  fttr  Kt^view 


Al'TOMATIC  n  EC  K  I>  CHANCBIl 
SERVICE  MANUAL,  Vol.  2.  194S.  Howard 
\V.  Sam.M  &  Co.,  Inc.,  Indianapolis,  Ind., 
432  paRes,  $6.75.  Covers  45  models 
of  standard.  LP.  dual-speed  record  chariK- 
ers  plus  wire  and  tape  recorders.  Ex¬ 
ploded  diagrams  show  each  Individual  part 
In  approximately  correct  relationship  to 
other  part.'^,  to  speed  identification  of  any 
part. 

THE  CATHODE-RAV  OSCILLOSCOPE. 
Hy  fi»*«»rKe  Zwick.  Uadcraft  Publications. 
Inc.  New  York.  1U49.  112  paRes,  paper- 
covered.  $.75.  Simple  fundamental.'*  of 
s<*opes  ami  mea.«*urinK  techniques.  ff*r  those 
lacking  engineering  training. 

ELECTRON  TUBES.  Vol.  1— 1J>35-U^41  ; 
Vol.  II— PJ42-lfl4S,  Published  by  RCA 
Review.  Radio  Cfirporatlon  of  America. 
Princeton.  N.  J.,  1949.  475  and  454  pages 
re.‘*iN*ctively,  12.50  each.  Collected  papers 
published  by  RCA  authors,  arranged  in 
four  sections  in  each  volume :  general  : 
transmitting:  receiving;  special.  Each 
book  Includes  an  electron  tube  bibliography 
for  the  period  covered. 

EI.ECTRIC  AND  MAGNETIC  FIELDS. 
By  Stephen  S.  Attwood.  Prof,  of  El  E3., 
I’niv.  of  Mich.  John  Wiley  A  Sons,  Inc., 
New  York,  1949,  Third  Edition,  475  pages, 
$5.50  Advanced  electrical  engineering 
text  for  colleges,  arranged  in  four  parts  to 
cover  separately  the  electric  field,  magnetic 
field,  ferromagnetic  field,  and  Interactions 
of  electric  and  magnetic  fields.  Moderate 
revision  of  1941  edition,  with  all  formu¬ 
las  recast  to  units  of  official  mks  system. 

A  PROFES.-^IONAL  GUIDE  FOR  JUNIOR 
ENGINEERS.  By  W.  E.  WIckenden  : 
Edited  and  t'ollated  by  G.  Ross  IlennlngHr. 
Engineers'  Council  for  Professional  I>e- 
velMpinent,  29  W.  39th  St.,  New  York. 
N.  Y..  56  pages,  paper  cover.  $1  00.  Pre¬ 
sentation  of  philosophy  and  engineering 
ethics  for  young  engineers.  Beginnings  of 
engineering  societies  are  traced,  and 
engineering  Is  evaluated  as  a  career.  Ap¬ 
pendix  includes  a  self-appraisal  question¬ 
naire. 
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I  10  DAYS'  FREE  EXAMINATION 


I  ALLIED  RADIO  | 


Best  TV 

sGfvicinQ 

practices 


A  tourc*  pfchtow-wiode  WASHEtS  and  STAMPINGS.  46  yoore  of  ox< 

ptflonco  and  ap-to-tlioMiiinvto  focSIHot,  attar#  higKott  quality  and  torvko. 


Here  is  an  up-co>tb«-minutc  A>io-Z  aunual 
for  ever>unc  concerned  with  TV  receiver 
installations  and  optimum  si^mel  output.  It 
tells  how  the  video  and  audio  signals  originate 
.  .  .  how  they  are  transmitted  .  .  .  bow  they  are 
received.  It  gives  a  balanced  and  detailed  pic* 
ture  of  both  AM  and  FM  circuits,  operation  and 
servicing. 

Covered  in  detail  are  such  topics 
as  oscilhiscope  operation,  the  ratio 
deteaor  system  and  iniercarrier 
sound  receivers,  defleaion  circuits, 
automatic  synchronizing  control  and^^^^H^H 
the  synchroguide  system,  projecaion 
systems,  sequential  and  simultaneous 
color  television,  etc.  Simplified  dia- 
grams,  complete  schematics  and 
photographs  supplement  the  text 

A  quick-reference  chart  gives  you^^^^B 
every  important  characteristic  of  all  pic- 
turc  tub^  in  common  use.  from  the 
}NP-4  to  the  16AP-4  and  the  20BP4. 

Elaborate  trouble-shooting  charts  show 
symptoms,  causes  and  cures  for  more 
than  50  typical  receiver  problems. 

Ju$t  Published! 


Detroit  16,  Michigan 


1691  W.  Lafayette  Blvd. 


Little  thought-of  facts  about  capacitors 

The  short  time  breakdown  Toltoqe  el  o  well-mode  D.C. 
eopocitor  is  not  less  than  S  to  C  times  the  actuol  working 
▼oltaqe  at  SO*-* 

E  =  5  X  e  min 

C  =  Breakdown  eoltage 

e  =  Roted  dx.  working  voltage 

INDUSTRIAL  CAPACHORS  ore  anvarrlagly  held  to  this 
iormulo. 

Designed  for  maximum  safety  factor  ond  the  smollest 
possible  volume.  INDUSTRIAL  CAPACITORS  ore  the  most 
widely  used  copacitor  in  Industrial  oppllcotions. 

WRITE  TODAY  FOR  DETAILED  CATALOG 


BASIC  TELEVISION 
Principles  and  Servicing 


Seles  ONfces  In 
All  Principal  Cities 
3243  N.  Cotiforciio  Ave. 
Chkege  IB,  IIHnots 


By  BtRNARD  GROB 

Instructor,  RCA  Institutes,  Inc. 

592  poges  •6x9*  Over  400  Tablet, 
cherts,  illustrations  4  $6.50 

This  new  book  comblnM 
well  rounded  self  In- 
•tntcttno  In  bnato  televlsloo 
principles  with  praetlrnl. 
ready  -  referenee  reedver 
trouble-shoottni  guldsnce. 

Full  and  caretul  explans- 
tlona  or  every  bsetr  point  like 
tbeee  sre  civen— phase  inver¬ 
sion.  automatio  volume  eoe- 
trol.  rectifier  clirulu,  euxlu- 
latlon  and  condenser  actios 
In  a  circuit. 

Cireutt-Blaok  Treatmeet 
Earh  block  of  oirculu  In 
the  receiver  la  given  a  e«#erate 
chapter  to  cover  details  fully. 
Other  chapters  are  devoted  to 
camera  tubee,  scanning  and 
ayncbrooUlng.  power  euppllee. 
antennae  and  tranamteelop 
lines  and  color  television. 

This  new  mamml  gives 
you  more  than  enough  ma¬ 
terial  to  'luallfy  for  the  Ft'T'a 
added  FM  and  TV  require- 
meota  for  the  let  clam  Uieecae 
test.  It  a]M>  gives  you  the 
nei'esoary  background  of 
theory  to  underhand  new  TV 
developments,  a^  work  with 
them  easily. 

Accept  Tkh  Offer  New 

Tou  can  examine  this 
book  for  10  full  days  free  of 
charge.  Fill  out  and  mall 
the  free- examination  coupon 
below  DOW.  while  this  maga* 
line  ie  handy. 


PHOTOVOLT 

VIDEO 

Brightness  Tester 

MOD.  205 


CONTENTS 


The  Teievtiien  System- 
Camera  Tubes  —  The 
Electron  Sean  nine 
Beam  —  Scanning  nno 
Synchronizing  —  The 
Composite  Video  Signal 
— Tho  Picturo  Carrier 
Signal  —  Fregueney 
Modulation  — Televftlon 
Recoivors  —  Picture 
Tubes — Power  SuggMee 
—  Video  AmpllAcatien 
—Practical  Design  of 
Video  Amglifim  — 
Brightness  Control  and 
D-C  Reinsertion— Vldeu 
Detector  and  Automatle 
Gain  Control— Separa¬ 
tion  of  tho  Synehranli* 
ing  Signal^Deffection 
Generators  —  DeRoctlon 
C'rcuits  —  Picture  l-F 
Stages — Tho  R-F  Tun. 
ing  Section  —  Antonnaa 
and  Transmission  Lines 
—The  Associated  Sound 
Signal  and  FM  Rooolv> 
ers  —  Receiver  Servicing 
—Television  Broadcast* 
ing — Color  Telovitlon— 
Light  —  Apgondixee: 
Standards  of  Good  En¬ 
gineering  Practice  Con. 
corning  TV  Broadcoet 
Stations,  otc. 
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Cvrything 
Rodfo  and 
Elactronics 


on  RADIO'S  ^  * 

LIADING  BUYING  GUIDE 

Service  Techniciarui  and  Engineers:  ai.> 
LiBD*8  1950  Buying  Guide  brings  you  all 
the  new  releases  and  money-saving  val* 
ue#  -  from  the  world’s  largest  stocks  of 
test  instruments,  amplifiers.  P.A.  sys- 


A  photoelectric  instrument  for 
measuring  the  brightness  of 
television  tubes  and  screens  in 
ioot-lomberts. 

Price,  $68. 

Writt  fot  liitratun  to 

PHOTOVOLT  CORP. 

95  Madison  Ave.  New  York  16,  N.  Y. 

PhofOdUcfric  end 
Electronic  Moosuring  Instrufflonts 


I  MeGraw-HMI  Book  Co..  330  W.  42nd  St  .  N.Y.C.  18  ■ 
I  Rend  me  Oroh’ti  Basie  Tolovision  Prlnclpltg  4  Sorv-  | 
”  icing  for  10  daw'  namlnatinn  on  apprr>*al  tn  10 
I  days  1  will  rnnlt  >4  50.  plu«  few  cents  for  deltTorr,  ■ 
*  nr  return  honk.  (Wo  gay  for  dellvary  If  you  romit  . 
I  with  this  eougon:  same  roturn  privilogt.)  | 

I  Namt .  ■  I 

I  Addrsss .  I 

I  etty . 2ono — etato .  I 


•  AUllO  RADIO  CORP.,  DIPT.  II  K-O 

•  M3  W.  Mvrf.,  Chit.,.  7,  III. 
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HO  LE  SALE 

RADIO  PARTS  CO.,  Inc. 


Backtalk 


STEATITE 
^  CERAMIC 


Thi(»  department  lit  oper¬ 
ated  as  an  open  forum 
where  our  readers  mav 
diseuss  pr«>blems  of  the 
eleetronies  intiustry  or 
romnient  upon  articles 


New  G.E.  Television 
LAB  instruments! 

5"  OSCILLOSCOPE 


l::xc«ilfnt  lit 


w  h  i  c  h  El.KCTROMrs 

has  published. 


MARKER  GENERATOR 


I’ai'kugeil  Precision 

Dkar  Sirjs: 

Heading  through  a  .series  of  your 
publication,  Electronics,  to  which 
journal  we  have  subscribed  for 
many  years,  I  have  been  interested 
to  note  the  number  of  times  the 
term  “packaged”  or  “packeted”  oc¬ 
curs  when  some  concern  wishes  to 
draw  attention  to  the  size  or  qual¬ 
ity  of  a  product. 

Size  and  quality  do  not  always 
blend  but  when  they  do  so,  rxten- 
sive  advertisement  is  hardly  neces¬ 
sary,  the  goods  will  usually  sell 
themselves. 

One  of  the  drawbacks  of  elec¬ 
tronics,  so  we  have  been  told  over 
a  period  of  years,  is  the  instability 
of  such  units  when  compared  with 
mechanical  units  to  perform  the 
same  office.  W’e  are  told  of  a  com¬ 
parator  using  the  usual  lever  mag¬ 
nifying  mechanism  which  is  stable 
for  weeks  on  end  whilst  the  elec¬ 
tronic  comparator  can’t  possibly 
remain  as  stable  owing  to  the  vari 
ations  in  tubes,  coils,  capacitors,  re¬ 
sistors  and  what  not.  On  the  face 
of  it,  this  argument  appears  sound. 
There  is  nothing  in  the  electronic 
circuit  which  can  give  confidence 
to  the  mechanically  minded  engineer 
insofar  as  stability  is  concerned. 
As  he  says,  he  has  to  adjust  his 
radio  after  it  has  been  switched  on 
for  alxiut  ten  minutes  or  it  wanders 
off  the  station. 

I  should  l)e  very  interested  to 
know  the  parallel  condition  in 
America  where  it  would  appear  the 
engineer  is  much  more  electronic 
minded:  or  is  he? 

As  an  example  may  I  quote  the 
following; 

We  were  requested  to  supply  on 
approval  a  dimensional  comparator 


Design  engineers  and  manufaaurers  in  tbe 
radio,  electrical  and  clearonic  6etds  are 
finding  in  LAVITE  the  precise  qualities 
called  for  in  their  specifications  .  .  .  high 
compressive  and  dielearic  strength,  low 
moisture  absorption  and  resistance  to  roc, 
fumes,  acids,  and  high  heat.  The  exceed¬ 
ingly  low  loss-faaor  of  LAVITE  plus  its 
excellent  workability  makes  it  ideal  for  all 
high  frequency  applications. 


SWEEP  GENERATOR 


C.omplett  detMth  on  requtit 


RAWSON 

ELECTROSTATIC 

VOLTMETERS 


.fSh"u* 

Output 


RADIATION  SURVEY 
INSTRUMENT 


npiet*.  port- 

iMttvry  op«r4teO  Inttrii* 
for  ttir  mrasurcmont  of 
lion  IntMBitir*. 


Mo<1«l  8MJ. 


Accurate  A  DrpenP«ble 


Now  avoiloble  to  35,000  VOLTS 

Mwoaur*  true  R.M.S.  valuaa  on  A.C.#  no 
warplorm  or  iroquoncy  orrora. 

NO  POWER  CONSUMPTION 

Lookaqo  roaiatonco  qroolor  than  ono  mil¬ 
lion  moqohma.  Thoao  motora  may  bo  uaod 
to  mooauro 

STATIC  ELECTRICITY 

Ideal  for  moaaurinq  hiqh  voltaqo  power 
auppliea  with  aero  current  drain.  Ruqqed, 
well-damped  movement.  All  element!  aur- 
rounded  by  metal  ahieldinq  for  accuracy 
and  aafety. 

Write  for  new  hullttfn 


tn  270  me  with  genvroi 
T»y  BCBl*  for  un*  with 
ctur*.  Intrm*l  terminal 
operation  fur  antenna  it 


RAWSON  ELECTRICAL 
INSTRUMENT  COMPANY 

111  POTTER  ST.  CAMBRIPGE,  Moss. 


Representot/ves 


Chicoqo 


Los  Anqcles 
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If  you  are  interested  in  new  products  . . . 
new’  services  . . .  new  industrial  developments 
.  .  .  you’ll  follow  the  parade  of  advertising 
pages  that  marches  through  each  issue  of  all 
McGraw-Hill  magazines. 

Alert  executives  and  technical  men 
eagerly  scan  these  advertisements  for  infor¬ 
mation  essential  to  their  business.  Few  buyers 
feel  that  they  can  afford  to  miss  them.  Read¬ 


ing  these  pages  regularly  is  a  sure  way  of 
keeping  right  up-to-the-minute  on  the  de¬ 
velopments  in  your  field. 

Add  this  fact  to  the  wealth  of  news  and 
information  provided  by  McGraw-Hill’s  staff 
of  over  two  hundred  editors  and  over  four 
hundred  field  correspondents,  and  you  know 
why  men  say:  FOR  THE  FACTS  OF  INDUS¬ 
TRIAL  LIFE,  TURN  TO  McGRAW-HILL. 


GREATEST.SHOW  OIT  EARTH! 


COITTIHUOUS  PERFORMANCE! 
EXCITING!  EDUCATIONAL! 
ALWAYS  NEW! 


1 


HOWARD  B.  JONES  DIVISlOf 


Cinch  Mfg.  Cerp 

1026  SOUTH  HOMAN  AVE.  CHICAGO  24,  ILL 


(CMtiniMd) 


ANALYZE 

COMPLEX 

IMPEDANCES 


3E  CAPA^*tT- 
'smallest  si- 


with  a  full  scale  deflection  (4-in. 
indicator  movement)  equal  to  0.0001 
inch  at  the  stylus. 

The  movement  over  the  scale  was 
to  be  linear  and  guaranteed  to  be 
within  1  percent  of  the  full  scale 
value  at  any  position.  The  move¬ 
ment  wa.s  to  provide  accuracy  to 
within  2  percent  of  the  full  scale 
value  at  any  temperature  between 
50  and  72  degrees  F  with  the  pro¬ 
viso  that  both  work  and  instrument 
had  been  soaked  at  that  tempera¬ 
ture  for  the  normal  ten  hours  nec- 
es.sary  for  temperature  stabiliza¬ 
tion. 

The  instrument  was  delivered 
and  with  the  guarantee  as  above. 

It  was  then  forwarded  by  the 
purchaser  to  the  national  Labora¬ 
tory  for  checking. 

On  return  with  Laboratory  O.K. 
certificate  it  was  put  into  service. 

After  six  months  use  without  one 
minute  of  trouble,  the  works  super¬ 
intendent  still  complains  that  he’s 
not  quite  certain  of  it  but  he  doe.sn’t 
know  vhy. 

Thiit  instrument  is  crystal  con¬ 
trolled,  with  an  accuracy  stability 
of  two  parts  in  one  million.  It  re¬ 
peats  consistently  to  inside  one  mil¬ 
lionth  part  of  one  inch  200  times 
every  hour.  On  the  static  test  the 
meter  deviation  is  less  than  0.000- 
001  inch  over  720  hours  at  any  tem- 
jjerature. 

And  he's  not  quite  certain  of  it. 
Can  you  believe  it  ? 

JA.MKS  R.  COR.NELIUS 

i'ornehvs  Klrcfronic  Instruments  Ltd. 

t'ormfry.  Kitrjlnnd 


R.M.C. 

DISCAPS 


Leading 

TV 

Makers 
, Depend 
On 

Them 


Type  CC  Miniature  Ceramic 
High  Frequency  By  Pass  Series 

1000  mmf  and  ISOO  mmf  DISCAPS  mnoturn  only 
>  4"  in  diamotor;  SOOO  mmt  only  7/16'*  and  10,000 
mmf  9/16".  600  V.D.C.  working  ▼oltago-»1200 
V.D.C.  tost — 3500  to  SOOO  V.D.C.  broakdowa. 
LOW  LEAKAGE  •  LOW  SELF  INDUCTANCE 
Typo  CC  DISCAPS  aro  imporTioua  to  moieturo. 
baTo  a  low  tomporaturo  cootliciont  ond  go^ 
powor  factor.  DISCAPS  aro  dofinitoly  bottor. 

SEND  FOR  DETAILS  AND  TEST  SAMPLES 

Radio  Materials  Corporation 

1708  BELMONT  AVE.  CHICAGO  13,  ILL. 


APPLICATIONS... 

Loudspeakers 
Microphones 
Tranmission  Lines 
Filters 

Amplifier  Inputs  and 
Outputs 

Resonant  Circuits — 
series  or  parallel 
Transformers 
General  Laboratory 
Measurements 

FOR  MEASUREMENTS  OF  . . . 

•  Impedance  (Z) 

O.S  to  100,000  ohms 

•  Phase  Angle  (A) 

1-90"  (XJ  thru 
0  (R)  to  -90  (X.) 
D  . 0.1  to  10 


Eleftroiiir  Organ 

Dear  Sirs: 

•Messrs.  Goodell  and  Swedien  prc- 
.sented  an  intere.-sting  description  of 
their  pipeless  organ  in  the  August 
issue  of  Klectronics.  I  was  sorry 
to  notice,  however,  that  they  made 
no  reference  to  the  original  electric 
organ  based  on  the  use  of  tooth  and 
pole  generators.  More  than  40 
years  ago,  Thaddeus  Cahill  de¬ 
signed  and  built  such  a  machine. 
About  the  year  1906,  I  well  remem¬ 
ber  its  furnishing  music  for  an 
electrical  show  in  old  Madison 
Square  Garden  in  New  York  City. 
At  that  time,  of  course,  loudspeak¬ 
ers  were  unknown.  Instead, 
hundreds  of  old-fa.shioned  telephone 


For  5,000  Vam. 
25  Amporot  por 
Contact  Allor- 
obio  by  circuit 
ChoroctorUlio. 


•  Frequency. . .  30  to  20,000  c.p.s. 

PRICE  $425.00 

Write  today  for  bulletins  on  other  T.I.C. 
products:  R.F.  Z-Angle  Meter  .  .  .  R-F 
Power  Oscillator  .  .  .  Tronslatory  Voriable 
Resistors  .  •  .  Slide  Wire  Resistance  Boxes 
.  .  •  Phase  Angle  Meter. 


S-506  DB 
Socket  with 
d4«p  6rock«t 


Socket  contoch  phosphor  bronte.  kmfe-twHch 
type,  codmium  plated.  Plug  contocts  hord  brassp 
codmium  plated.  2,  4,  6,  6, 10,  ond  12  contocts. 
Plugs  ond  sockets  polarized.  Long  leakage  path 
from  terminol,  and  terminol  to  ground.  Cops  ond 
brockets,  steel  porkerized  (rwit  proofed).  Plug 
and  socket  blocks  interchongeoble  in  cops  ond 
brackets.  Terminal  cormectiorts  most  occeuible. 
Cop  insuloted  with  eonvai  bakelHe. 

Write  for  Jones  BULLETIN  500  for  full  detoth 
online. 


1058  Main  Street,  Waltham  54,  Mass. 


Engineering  Representotives 
Chlrteo.  III.— STete  2-7444 
Dalles.  Tei. — LOeen  6-5097 
Cem!>ridge.  Mess.— ELIot  4-151 
Cenean.  Conn. — Canaan  649 
Rorfiester.  N.  Y.— Charlotte  3193- J 
Hnllywitod  Cal  — HOHywooO.  9-6305 
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Trmntftmitn 
F«r  ElaetTMl* 


PROBLEMS  IN  MANUFACTURING 
VACUUM  TUBES? 

W*  build  any  and  all  kinds  ol  squlpnisBt 
to  your  spocification  and  dstiqn  for  tho 
moBulaeturs  ol  tubos  or  associatod  prod* 
acts. 

BUCK  ENGINEERING  CO. 

37«39  Marcy  $f.  Froobold,  N.  J. 


This 

CONTACTS 

Section 


supplement  other  advertising  ia 
this  issue  with  these  additional  an¬ 
nouncements  of  products  essential 
to  efficient  and  economical  produc¬ 
tion  and  maintenance.  Make  a  habit 
of  checking  this  page,  each  issue 


Classified  Advertising  Division 


ELECTRONICS 


F  lEpC'PflE'PE  GIsRiONTI^ 


ALLEN  BRADLEY  RESISTORS 

/mmediofe  delivery 


FINE  RIBBONS 
OF 

TUNGSTEN  and  MOLYBDENUM 


Write  for  Price  BiUlelw  C  IO 


RESISTORS,  INCORPORATED 

7t  MURRAY  ST.,  NEW  YORK  7.  N  Y 
TEL  WORTH  3-786J 


EL-TRONICS,  INC. 

Foooarch,  doTolopnont  and  manufaeturo 
of  oloctronie  oquipmont— a  tinqlo  modol 
to  larq*  quantitioo. 

SpocioJisfs  in  Cotqor-MuUor  oquipmont 
2647*47  N.  Howord  St..  Pbllo.  33,  Pa. 
Gorfiold  3*2026 


PRINTED  CELLOPHANE 


Colorful  •  Soil  Adhcolvo  •  Collophnno.  proeoMod 
la  Rotli.  EMy  (o  buy  •  Easy  to  apply  •  uood  for 
PachMiac*PolBtofSnlondvoitithit*Pnrtomnrk* 
Ifif  nod  Aircraft  WIr*  tonvttnal  IdofitlOeatloa. 

TOPFUGHT  TAPE -YORK.  PA. 


^uoUty  and  accurocv  in  our  lobrlco- 
'ion  ol  Tunmton  6  Molybdonum  Rib- 
boo*  boro  aoroctoruad  our  oarrico  to 
tbo  Doctronie  Induotry. 

A  docafopmonf  of 

H.  CROSS  Co. 

IS  OMknaa  M..  Nm  Vtrti  7.  H  V 


MICROMETER  -- —  „„ 

FREQUENCY 

METER  1  fraaiMMiM. 

FM  ar  AM,  lae  KCIe  ITS  MC 

LAMPKIN  LABORATORIES,  INC. 

■raMenton,  Ha.,  U.  S.  A. 


ELECTRONICS  COMPANIES 
USE  STENCILS  .  .  . 

for  Mortiliii  Btwli  Mnt.  plant  •aHlpmpnt.  portt. 
OP  wtll  M  SUlppiNf  Cofitainart.  For  Bomplp 
•ttncil,  thlpppr*'  HondNopk.  piicm.  pin  this 
0*  tp  bOBlnMB  Ipttnrhpod  with  your  namp. 


M-Btod  Radio  Tub*  ElhaiiPtlllg  Maevhlnaa 

Transformers  of  All  Typos 

in  Hits  HtOM  1/4  TO  300  KVA 


EISLER  EN8INEERING  CO.  Inc 

751  So.  13th  St.  Newotfc  3,  N.  J 


Ant*nna  C*iU.  Grid  Clip*.  Dial  Cord  Sprlnpo  and  ^ 
Pr«olol*n  Sprint*  *1  *11  typto  p*rt*inln|  ip  Radi*  t 

and  T*l«vtBlon.  ^ 

Your  Inquiries  tfwii^d  ^ 

WEBSTER  SPRING  CORPORATION  I 

_  173  Jthnoon  St..  UL  itir  5-3ltS-7.i.  Bratkly*  I.  N.Y.  $ 


EISLER—  Manufactures  Complete  Equipent  for: 

SPOT  WELDERS.  Eloctrie.  for  •'«  to  250  KVA. 

A.C.  ARC  WELDERS  from  100  to  400  AmpB. 

TRANSFORMERS.  Spociol  and  Standard  Typo*. 

INCANDESCENT  LAMP  ManufietNHnf  Caulpmont. 

FLUORESCENT  TUBE  ManufactuHn*  Epuipmant. 

NEON  SIGN  MAKERS  EQUIPMENT. 

ELECTRONIC  EQUIPMENT.  Voraum  Pump*,  at*. 

WET  GLASS  SLICING  and  Cuttini  moehinao  far  Labaratary  mo. 
EISLER  ENGINEERING  CO..  INC.  751  Sa.  13th  St..  Nowaiii  3.  N.  J. 
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VACUUM  TUBE  VOLTMETER 


BACKTAIK 


receivers  equipped  with  horns  were 
used.  The  effect  was  quite  impres¬ 
sive,  for  those  days. 

Cahill  was  years  ahead  of  his 
time.  His  voluminous  patents  indi¬ 
cate  that  he  had  an  excellent  knowl¬ 
edge  of  the  fundamentals  and  prob¬ 
lems  involved  in  electrical  musical 
instruments. 

To  the  best  of  my  knowledge,  he 
did  not  report  his  work  in  any 
technical  publication,  but  popular 
types  of  articles  were  written.  In 
the  November,  19S6,  iifsue  of  the 
IRE  ProceedingK,  B.  F.  Miessner 
devoted  several  pajres  to  Cahill’s 
work  and  showed  pictures  of  parts 
of  his  equipment.  One  of  the  pic¬ 
tures  shown  was  a  pitch-wheel  as¬ 
sembly  bearing  a  strikiiiK  resem¬ 
blance  to  that  in  your  AuKUst  issue, 
but  having  a  lenyth  of  about  four 
feet  and  weiyhiny  hundreds  of 
pounds. 

W.  C.  Whitk 

Schenecttulij,  \eu-  York 


Aitec  Lansmp 
A’SZSC  Ampiifter 


AlUc 

AU-m  FM  AM  Turner 


ENGINEERED  FOk  THE  HIGHEST  POSSIBLE 
PERFORMANCE  REGARDLESS  OF  COST 


the  Altec  Lansing  604B  bination  is  available  with 
Duplex.”  The  AM  section  special  accessories  to  per- 
isanimprovedtunedradio  mit  rack  mounting  for 

frequency  circuit  recog-  professional  monitoring, 

niz^  as  the  best  for  high  Phonograph  and  televi- 

quality  reception.  The  sion  inputs  and  required 
distortion-free  circuits  of  switching  are  provided, 

the  FM  section  re-create 
all  of  the  life-like  repro¬ 
duction  possible  with  Trtknuat  folder  describing 

FM.  The  A-323C  Ampli-  Al.C  lOl  Tuner  and  A  S:iC 

fier  transmits  to  the  loud-  Amflilier  sent  on  request.  H  rile 

speaker  the  signal  deliv-  Altec  l.ansmg  Corforalum,  1161 

ered  by  the  tuner,  \ortii  rme  siren,  Hoiiytcood 

changed  only  in  power  .fs.  Cahf.,  i6i  Sixth  Atmur, 

level.  This  two-unit  com-  ,\ew  is,  N.  y. 


This  superb  two-unit 
Altec  Lansing  combina¬ 
tion  was  designed  in  ac¬ 
cordance  with  a  single  di¬ 
rective:  “They  are  to  be 
the  finest.  No  component, 
no  circuit,  is  to  be  chosen 
with  price  in  mind.  They 
must  be  able  to  realize 
the  full  resources  of  the 
finest  AM  and  FM  pro¬ 
grams;  they  must  be 
capable  of  receiving  and 
delivering  these  resources 
undisturbed  to  the  finest 
loudspeaker  in  the  world. 


Elertruoardiogruphs 

Dear  Sirs; 

I  SHOl'LD  LIKE  to  call  your  attention 
to  some  errors  that  were  made  in 
the  February  issue  of  Electro.nics 
in  reporting  on  a  paper  I  pre.sented 
at  the  AIF.E-IRE  Conference  on 
Electronic  Instrumentation  in  Med¬ 
icine  and  Nucleonics.  The  paper 
in  question  is  “Engineering  Aspects 
of  Biological  Recorder  Design.” 

In  outline,  my  paper  presented 
some  short  general  remarks  about 
end  instruments  for  general  biolog¬ 
ical  recorders.  The  remainder  of 
the  paper  concerned  itself  with  a 
s|)ecial  type  of  biological  recorder, 
the  electrocardiograph,  as  an  ex¬ 
ample  of  the  problems  encountered 
in  typical  instrumentation  for  biol¬ 
ogy.  All  remarks  as  to  frequency 
bandwidth,  phase  measurements 
and  so  on,  were  concerned  with  the 
electrocardiograph. 

The  summary  given  in  Elec¬ 
tronics  made  no  mention  at  all  of 
the  electrocardiograph  but  gave  the 
erroneous  impression  that  the  en- 
I  tire  paper  was  concerned  with  gen¬ 
eral  biological  recorders.  It  is 
fairly  well  known  that  recorders 
having  only  a  200-cps  bandwidth, 
as  stated  in  the  summary,  could  not 
I  have  satisfied  the  requirements  of 
i  all  biological  recording. 

I  In  addition,  figures  (juoted  for 


M  MODEL  508 

A  highly  desirable  5  inch  oscilloscope  that  meets  the 
requirements  of  industry  for  loboratory  operation 
well  os  for  production  testing.  A  S  inch  economicolly 
reploceable  type  of  cathode  roy  tube  with  four  free 
deflection  plates  is  used.  This  operates  at  a  high  accel- 
erating  potential.  Deflection  sensitivity  is  high  so  that 
low  potential  input  signals  can  be  satisfactorily  observed. 
The  focus  con  be  odjusted  for  a  very  shorp  trace  and 
there  is  no  distortion  introduced  by  the  oscilloscope 
SPICIFICATIONS  circuits. 

Sweep  Circyit  <'onuiiuou^p  VerUhle  frc«n  2  to 

'.fl.fMHI  ops 

VerticpI  Oefledion  Seneitivity  in  nUv.  r.m.s.  prr  In 
tiiftAi.  ;  tlirMt  rttimt^tion  21  VDltn  r  m.s.  ppr  in. 

Horiiental  OeReetion  Seneitivity- -r.i»n  miv.  r.m.e.  per 
in  ;  dirert  22  »olrs  r.tn.n.  per  in. 

Frepyeney  Ranpe-  2  cps  tu  ItNi.fXMi  c>ps  .>uiUboidaI 
for  both  horuontal  etui  vertioel. 

Input  Impedancy  .1  iitogohmA,  tr.  tnliroRiicrofareds 
ri>r  hori^tntal  aniplitier  2  microniicro- 

for  vertical  aniptttler. 

Finith:  Hlai-k  llanimerttine  ttibe  hood  and  pane] 
with  >-hara«'ter<t.  black  wrinkle  tini'>h  4te«'I  caM-  with 
cairving  handles.  Size  15%4*  high  z  wide  z 

deep  Weight  5;i  Ihv. 


MODEL  4S1 

Motlel  r.l,  when  iLsetl  alone 
has  flat  fre«iuen<'y  rharac- 
'enstirs  up  to  TOO  mega- 

Ode*. 

Ih.th  \C  and  I>r  v.titage  /  ■I 
ransew  ran  be  ea->ilv  rea<l  on  / 
a  single  long.  linear  scale,  I  ■! 

Ranges;  0  2..5-in-2.V]fN)-  I  ■1 

2.'.M  HNfO  volts  AC  and  I)C.  1  ■! 

A  unique  feature  in  an  I 
Instrument  thi*  t\-pe  1*  I 
a  mulrirange  mllllanitneier.  1  « 

llangeni:  0  2.5-10-2.5  100-  ' 

2fdt  |f>fki  mllllamperes  !H'.  .  ^ 

‘Hiere  is  also  a  6  range 
ohmmeter  «  -  HKHf  lO.noo - 
100,0410  1  megohm  10  megohms  lOhO 
reading  of  o.l  4>hm  cats  rea«1ily  he 
low  range  with  center  of  scale  ^  , 

10  ohms,  NCl 

THE  MODEL  101  AMPLIFIER 

This  unit  together  with  the  attme  instninie 
full  scale  deflection  at  26  nuUibulis 


prtMturti 


rlude:  hand- 
•  multiplier, 
ratur.  output 


■*gnhms. 
kde  on  the 
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ECONOMY 

ACCURACY  I  IN  PRECISION 

STABILITY  •  RESISTORS 

COMPACTNESS 

★  ★  ★ 

Have  your  Cake . . .  aitd  Eat  it,  too,  with 

JELLIFF  ALLOY  1000  RESISTANCE  WIRE 


The  new  high  in  Resistivity — 1000  uhms  cmf — 
plus  an  impressive  array  of  important  electrical 
and  physical  characteristics,  make  our  new 
ALLOY  1000  the  most  desirable  material  for 
windings  in  compact,  precision  resistors  of  all 
types.  And  the  best  thing  about  it  is  that  you 
don’t  gain  one  characteristic  at  the  cost  of  seri¬ 
ous  losses  elsewhere.  Write  today  for  Bulletin 
17,  with  the  full  stoiy-  and  technical  data  on 

JELLIFF  ALLOY  1000  RESISTANCE  WIRE 


STANDARD  SIGNAL  GENERATOR 

MODEL  84 — 300-1000  Megacyc/es 

OUTPUT  VOLTAGE:  ContinooujIy  vorioble  from  0.1  to 
100,000  microvolts.  Output  Impedonce,  50  ohms. 
MODULATION:  Sine  Wove:  0-30%,  400,  1000  or  2500  cycles. 
Pulse:  Frequency,  60  to  100,000  cycles.  Width,  1  to  50 
microseconds.  Delay,  0  to  50  microseconds.  Sync,  output, 
up  to  50  volts,  either  polority. 


Stanilaid  Signal  Generators 
Pulse  Generators 
FM  Signal  Generators 
Squaro  Wave  Generators 
VaciiMffl  Tube  Voltmeters 
UHF  Radio  Noise  t  Field 
Slrengtn  Meters 
Capoatir  Indies 
Mefolim  Meters 
Cnd  Dip  Meters 
Television  and  FM  Test 
.  Equipment 


POWER  SUPPLY:  117  volts,  60  cycles.  (Also  available  for 
117  volts,  50  cycles;  220  volts,  60  cycles;  220  volts,  50 
cycles.) 

DIMENSIONS:  12"  high  x  26"  wide  x  10"  deep,  overall. 
WEIGHT:  Approximately  135  pounds,  including  external  line 
voltage  regulator. 


MEASUREMENTS  CORPORATION 

kOONTON  ■  NtW  JIRSEV 
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BACKTALK  (continued) 

I  half-poAver  response  are  incorrect 
by  about  a  factor  of  two,  as  will  be 
!  apparent  from  a  study  of  the  curves 
I  contained  in  the  original  paper. 

I  Finally,  I  made  the  statement 
I  that  presently  available  electro- 
j  cardiographs  were  probably  suit- 
!  able  for  clinical  u.se,  not  as  stated  in 
■  the  article  that  they  are  suitable. 
This  distinction  is  important,  and 
is  one  of  the  fundamentals  for  the 
study  we  have  undertaken. 

The  limitations  of  space  and  time 
under  which  a  magazine  like  Elec- 
I  TRONICS  must  operate  are  not  en- 
I  tirely  unappreciated;  nevertheless, 

I  it  is  regrettable  when  accuracy 
i  must  be  sacrificed. 

;  The  National  Bureau  of  Stand¬ 
ards  is  always  willing  to  cooperate 
in  supplying  copies  of  papers,  or  for 
that  matter,  abstracts  of  material, 
pre.sented  by  members  of  its  staff. 

S.  It.  Gilfokd 

F/rcfronto.v  /)4r<.*ilon 
.Vationai  Durrau  of  Standards 
Washington,  D.  C. 

,  Semitones 
I  t 

!  Dear  Sirs: 

j  The  Method  of  establishing  equally 
'  tempered  .semitone  ratios  in  me¬ 
chanical  or  electronic  frequency 
I  generators  by  individually  tuning 
'  each  o.scillator  might  in  certain 
cases  be  simplified  by  ob.serving  that 
I  the  equally  tempered  semitone  ratio, 

I  ’2'  very  nearly  equals  the  integral 
ratio  196  to  185.  The  interval  ob- 
I  tained  after  12  successive  applica- 
i  tions  of  the  196  to  185  ratio  falls 
!  short  of  a  true  octave  by  less  than 
0.001  of  an  equally  tempered  semi- 
;  tone,  well  within  present  tuning 
tolerances,  and  the  error  in  a  single 
!  semitone  interval  is  much  less. 

Thus  for  example,  the  twelve 
pitch  wheel  shafts  of  a  mechanical 
organ  (.1.  D.  Goodell  and  E.  Swed- 
ien,  Design  of  a  I’ipeless  Organ, 

;  Electro.mcs.  p  92,  Aug.  1949) 
could  be  geared  successively  to¬ 
gether  with  a  ratio  of  196  to  185, 
necessitating  tuning  only  one  note 
1  of  the  .scale  to  a  standard  frequency. 

Similarly,  any  two  successive 
master  oscillators  of  an  electronic 
I  organ  (such  as  that  described  on 
j  p  116  of  Aug.  1949  Electronics) 

I  could  be  tuned  by  zero  beating 
i  their  respective  196th  and  185th 
I  harmonics. 

K[>WAi{e  E.  Dodd 

.4/F»cnj,  California 
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UNDISPLAYED  RATE: 

$1  20  0  line,  min.mum  4  lines  to  figure  od- 
vonce  poyment  count  5  overogc  words  os  o 
line. 

INDIVIDUAL  EMPLOYMENT  WANTED  undis- 
ployed  odvertising  rote  is  one-holf  of  obove 
rote,  poyoble  in  odvonce. 

PROPOSALS  $1.20  o  line  on  insertion. 


BOX  NUMBERS  in  core  of  ony  of  our  New 
York,  Chicogo  or  Son  Froncisco  offices  count 
1  line  odditionol  in  undisployed  ods. 

DISCOUNT  of  10%  >f  full  poyment  is  mode 
in  odvonce  for  four  consecutive  insertions  of 
undisployed  ods  (not  including  proposols). 


DISPLAYED— RATE  PER  INCH 

The  odvertising  rote  is  $10.25  per  inch  for  oil 
odvertising  oppeoring  on  other  thon  o  con- 
troct  bosis.  Controct  rotes  quoted  on  request 
AN  ADVERTISING  INCH  is  meosured  inch 
verticolly  on  one  column,  3  columns — 30  inches 
— to  o  poge. 

ELECT. 


NfW  ADVtRTISlMtNTS  received  by  S0f>ttmb*r  29th  wilt  oppeor 


the  November  issue,  subject  to  hmitatiom  of  space  avoiloble 


JtRPLIHS  (Box  No.i:  Adtlrtea  to  offiee  nrareet  you 
SEW  YORK:  tSO  W.  iind  St.,  (19)  \ 


POSITION  VACANT 

(.Lildltlonml  Panltlonn  \04*«nt  odn  on  po«e 

WANTED;  EUjX'TRICAL  or  Electronic  en^l- 
neern  with  experience  in  magnetic  recording  ' 
techniquen  and  or  eyeteme.  preferably  in  the  ; 
computer  field.  Blectronica. 

mPLOYMiNT  SikVICBS 

SALARIED  POSITIONS  |a.500-$35.000.  If  you  ' 
are  conaidering  a  new  connection  communi>  i 
cate  with  the  undersigned.  We  offer  the  orig¬ 
inal  personal  employment  service  (39  yearn  i 
recognized  standing  and  reputation).  The  pro¬ 
cedure.  of  highest  ethical  standards,  is  Indi¬ 
vidualized  to  your  personal  requirements  and 
develops  overtures  without  initiative  on  your 
part.  Your  Identity  covered  and  present  post-  i 
tion  protected.  Send  only  name  and  address 
for  details.  R  W.  Rixby  Inc  ,  278  Dun  Bldg., 
Buffalo  2.  N.  Y. 

POSITIONS  WANTBD 

APPLIED  MATHEMATICIAN  and  Physicist 
MS  recent  iiraduate  desires  permanent  in- 
dustflal  research  t>""itioM.  PW-98T2,  Elec- 


SALKS  ENGINEER  (B.  S. )— Experienced  In 
industrial  market  analysis  and  sales  to  elec-  ,  I 
trumc  and  aircraft  trade  on  eastern  seaboard. 
Design  background  in  electronic  eijulpment. 
P\V-9754,  Electronics. 

PRACTICAL  ELECTRONIC  engineer  desires  ' 
jiositlon  whert*  know-how  and  iniative  are 
*‘ssetuial.  7  years  field  engineer  aircraft  elec-  I 
trollies,  interest  ami  experience  in  audio  sys¬ 
tems  and  industrial  electronics.  Personable, 
aggressive  and  resourceful.  PW-9670.  Elec-  i 


ANYTHING  within  reason  that  Is  wanted  In  i 
the  field  served  by  Electronics  l  an  be  quickly  ' 
locati-d  through  bringing  it  to  the  attention  of 
thousands  of  men  whose  Interest  is  assured 
bei  auMo  this  is  the  business  paper  they  ^ead. 


ELECTRICAL  ENGINEER 

with  rsestnissd  acesstslithsisntt  Is  the  •Isetre- 
aeetntie.  slsctrosk,  and  dsctrical  brasehss.  eas 
brief  ability  and  sxssfisncs  to  a  terioui-siinded 
orfsnltstlen,.  In  which  hit  suslifleatisnt  can  bs 
mutually  advantafsout.  PrsfMtional  sxssHsncs  sf 
24  ysart.  includinf  lO  ysart  rstjMntibIs  charts  plan- 
nisf.  dirsetinf.  ettimstinf  far  oneinesfini  and 
msnufacturs. 

Aecsmplithnisntt  Ineluds  sHfinstien.  devsiopmsnt. 
dotlfn  far  manufseturs.  a  variety  of  tuccottful  as- 
paratut  and  tyttomt  incarporatinf  oisetraak  aispll- 


twitelilnf  and  timinf  davicet.  ate.,  both  far  con- 
marcial  and  fovernmont  taocifkations.  Accuttomad 
to  contract  analytii  and  proiact  broakdowns. 
Broad  acfusintaneo  In  tha  induitrr  and  contidar- 
abla  contact  povomsiont  tochnical  burtaut. 


creative,  tenacious.  Wholoeome  hobbitt.  Homo  in 
N.Y.  aroa. 

Your  orpaniiation  may  raquira  just  thie  type  ef 
bschtround  and  personality  to  direct  srsctiral  and 
effective  technical  edort.  This  man  wfiU  SMume 
such  responsibility  in  a  position  offerinf  perman¬ 
ency.  Please  reply : 

PW-9H73.  Electronics 
*130  W.  42ml  St.  New  York  18.  N.  T. 


MANUFACTURERS  REPRESENTATIVE 

Establisbad  firm  with  valuable  experience  In  the 
elertranks  field  interested  in  acceptint  lalaa  rsfrt- 
sentation  for  responsiMo  manufacturor.  Fully 
acquainted  with  the  industry  in  Mew  York  and 
New  Jersey  areas.  Can  give  complete  engineerint 
sales  service. 

RA-9878.  Eln-tronlCii 
330  W.  42ncl  St..  New  York  18.  N.  Y. 


WANTED 

Nbw  Clactronic  Ideas  Compony  with  eopi- 
tal  and  monufacturinq  facilitiss  is  seeking 
new  electronic  products,  invontions,  or 
ideas  to  expand  commercial  business. 
Liberal  arrangements  with  inventors. 
BO-yd43.  F^ectrooics 
330  W.  42n  l  Street.  Ntn*  York  18.  N’.  Y. 


OWNERS:  Let  fa€tory-tramed  experts 
treat  your  ailing  rereiver 

HALLICRAFTERS.  HAMMARLUND,  COLLINS,  NATIONAL,  PIERSON,  RME 
Communication  and  television  receivers  and  transmitters 


Complete  reolignmenf 
Bondspreod  Colibrotion 
Sensitivity  Meosuremenfs 


Image  Rejection  Rotios 
S  Meter  Colibrotion 
Rebuilding  to  foctory  stondords 


Authorized  Service  Center 


RADIO  LABORATORY 

11  WARREN  STREET  NEW  YORK  7,  N.  Y.  WOrth  2-7955 


MANUFACTURERS  WHOLESALER'S  DEALERS 

A  service  to  save  you  TIME  and  MONEY  by  locating  your  "HARD  TO  FIND"  itoms  and 
selling  your  "non-movablo"  surplua. 

Pleas#  write  on  company  stationory,  TELUNG  tis  your  needs — SELL  US  YOUR  SURPLUS. 

ELECTRONIC  SURPLUS  BROKERS 

3232  Broadway,  N.  Y.  C.  27 


CONTRACT 

ENGINEERING— MANUFACTURING 

eiectronic  ond  electro-mechonicol  dcvicet 

•  developed  to  meet  your  spociNcofions 

•  monufoctured  per  aomple  or  drowingt 

TELETRONICS  LABORATORY,  Inc. 

Weetbury,  L.  1.,  N.  Y.—Westbury  7-102t 


Time  lo  money.  Save  if  by  referring  te  eer 
ACCUMULATIVC  INDEX  FOR 
ELECTRONICS  BIBLIOGRAPHY 
Simple  sad  deseadahle 
Writs  ter  deserlptlve  litaraturs 
TECHNICAL  INDEX  SERVICE 
Bex  99t  Atbury  Park.  New  Jersey 


WANTED 

(.Lddltionnl  Anted  ada  on  page  SSI) 


WANT  TO  BUY 

MARINE  and  AIRCRAFT  Receivers, 
Transmitters,  Radar  ond  Test 
Equipment 

All  tysM  and  modrit.  including 

SO-.  BA-.  SF..  S6-.  SK-.  SL-.  SJ..  SN-.  SQ-.  etc. 

MARINE  RADAR.  DIRECTION  FINDERS. 

RADIOTELEPHONES 

AIRCRAFT^All  AN  ARC-.  AN/APN..  AN/APS-. 
AN  TPS-.  AN,  APR.,  efc. 

TUBES — Magnetroni.  klystrons,  transmitting  and 


AMBER  COMPANY 

4b7  Greenwich  St.  New  York,  N.  Y. 


WANTED 

Any  Western  Electric  Parts:  Relsye.  Cab'e 
Aiirraft  Radio*.  Radar  Equis.  Micro  Wave 
Senar  Equip..  Amghenal  Plugs:  Seckats,  Tubas 
H.V.  Mica  Condensers.  TrantfiKmers 
Wa  are  interacted  in  ail  types  of  Radio  and  Elec- 
treaic  Equipment.  State  Quantity,  Condition  and 
Best  Price. 

World  Wide  Packing  and  Shipping  Co. 

350  Peorl  St.  Brooklyn,  N.  Y. 


WANTED,  AIRCRAFT  RADIOS 

AN/ART.I3.  BC-348.  RTA-tB.  AN/APN-P.  R5A/ 
ARN-7.  AN  ARC. I.  AN 'ARC.3.  BC-788.C.  |.I52. 
MN-26.  Test  Sets  with  TS-  or  I-  prefix.  Dyna- 
moters.  Control  Boxes.  Transmitters.  Receivers. 
Power  Supplies,  etc.  State  quantity,  eonditien  and 
best  price  first  letter. 

HI-MU  ELECTRONICS 
Box  IDS,  New  Hoven,  Conn. 


WANTKD 

WESTERN  ELECTRIC  VACUUM  TUBES 

Typos  lOlF.  102F,  272A.  274A  or  B,  310A 
or  B,  ailA,  313C.  323A.  328A,  329A,  340A, 
349A.  352A,  373A,  374A.  393A,  394A,  121A 
Ballast  Lamps. 

W-A6lt.  Klnrtronlcn 

330  West  42nd  St  .  Now  York  18.  N.  Y. 


/  / 
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C*T*10(. 


Pric* 


1/2*  81> 

l/l*  8D 

1/2* 

3/32*  8D  I 
5/16'  8L  ! 
2^/32*  KN 
3  M* 

3/  32*  80  ' 
3,  16*  «D  t 
3/8*  ' 

3/16'  80 
»/16'  80  I 

! 

1/4'  I 

1/8*  80  I 

1/4' 

2  1/8* 
6/16*  8L 
1/2* 


l.ord  #4  It# 

Lord  49  It# 

l.ord  #15  15# 

Lord  #12  IS# 

Lord  #35  It# 

L.  S.  #5l5t-C  55# 

Lord  #4  35# 

l^rd  #1  14# 

l>ord  #lt  25# 

lx»rd  #t  2t# 

Lord  #35  45# 

l4>rd  #2t  3t# 

l.ord  #25  45# 

Hoorlte  #55  44# 

Lord  #15  35# 

Barry  #C2t7t  55# 

Barry  #C2ttt  55# 

Barry  #C2t4tH  55# 


92tC 
424-14 
424-Bl 
424-B2 
424- B6 


424A 

424CI 

424-All 

424-CI5 

424-C-I3 


Mfd.  Volt  Prtco 

2  X  10  45n  1.45 

3x40  150  .45 

2fV-20  150  .34 

2»-2n  250  .45 

30-30  1.50  .4t 

32-32  350  .44 

30-50  150  .42 

40-20  150  .42 

32-32  250  .44 

40-40  150  .42 

8S-16  450  .55 

3x40^0  150  .46 

60-40-30  100  1.50./35  1.54 

8-6^5  4.50  75  l.4t 

30>20  20  450.'25  l.4t 

20-16'10  200^25  .5t 

60-30  350  .  55 

2x5020  1.50 '25  .44 

«  4.50  .35 

16  450  .4t 

20  150  .16 

20  450  .4t 

wtirr  US  0THC6 

VALUES  IN  STOCK 


DIAL  LKiHTS 

Va"  Gr«*n  EncIoMd  Ttd* 
Chrome  Ptnieh  Mtn.  bay 


'  Red  115V  6ulh  Remov¬ 
able  from  front:  Smooth 
Jewel  bay  baae  Prt«e  74e 
'  Red  Shutter  Type. 
IISV.  Renwvable  ^om 
Front:  Smooth  Jewel 

Candelabm  Baae.  Prtoe 


SPECIAL  TYPES 


lapuc 


420VC7T/MMa.  6  3V/3A. 
Unix  Vibrator  Xtmr 

230V '  05A 

115V/78V-410A  '600MA 
{l3  5V'l.llA 


6.  12.  24  or 
lisvnr.  Of 
230VAC 
230V  60  ey 
115V  60  ey 
110115^120' 
125 

210^220 ''230 
230V  60  ey 
230V  60  cy 
220/440V 
230V  60  ey 
220V  60  ey 

45/78  to 

220V  60  ey 

220V  60  ey 
43 '7S  00/115 
IHO  230 
no  115/120/ 

125 

230V  60  cy 
20nv  60  cy 


2  KVA:  'H)  i;(m  iiiptit 
output  U5«  2lni 
Amenren .  S 


3000V/5Me.  720VCT/200Ma.  5.4V/8.7A.  t.4V/.5A. 
5V3A.  .I25/.3A . $«.t9 


230V  60  n 
50V  60  cy 
6V  A  12V 


3.5  IIY  .065A.  1.00:  10  HT  150  MA.  .•» 

8.5  HY  115  MA  1.40:  15  HL  15  KiA.  1.25 

1.75  HY  100  MA.  .50;  980  HY  lA.  1.39 

30  HY  14  MA.  .96;  5  HY  150  MA.  1.45 

I.';  HY  100  MA.  t.35:  Dual  7  HY  75  M.\.  11  HT 
80  MA.  11.39 
2  HY  600  MA.  1.95 

$wtn«:  1.0-3  0  HT  11.5  02A.  1.7.5  HY  22.5  M.K.  2.25 
Dual:  1  51  HY  .167A  1.95:  .100  HY  1.4A.  1.75 
Dual:  I  .52  HY  1«7A  1.95:  100  HY  1.4A.  1.95 
Dual:  110  MY  17  MA.  2.49:  .3.33  HY  1  12A.  2.29 
Dual:  10  HY  lOo  MA.  3.50:  1  HY  1  Amp.  3.95 

3.5  HY  500  MA.  4.95:  lo  HY  300  MA.  l95 
10  HY  500  MA,  12.95:  10  HY  4541  MA.  12.95 
Swtnt:  9:10  HY  515/  075  MA.  14.95 

0  HY  175  MA  1.50:  2  .5  HY  130  MA.  1.25 
.11«  HV  150  MA.  4.25:  01  HY  2  *A.  1.45 
35  ll\  350  MA.  7.25:  5  HY  200  MA.  1.45 
Dual:  2  2  HY  :..50  MA.  9.95 
Writ**  for  IW  of  many  otht-r- 
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TOP  TRANSFORMER  BUYS! 

Ptwtr  TroiisforiRtri — 11SV  SO-SO  cps  Input 


770V  0025  2  5V/3A 

550V(rr  050  I6  3V  5.  2  5VCT/1  75 

2x2fN)V  .35  3  X  20V/ 01 A 

2  X  IIOVCT  01  6.3V  10.  2  5V('T  7 

2  X  llOV  !  010  16  3/2  5.  2  X  2  5V  7 

550V(T'  1.100  ;6.3V/1  M.  6  3.  6 

580V('T  .040  iSVtrr  3  A 

loovcrr  oi7  5vct/3a 

2300V  .004  l2  5  2\ 

ioovcrr.65v'  100  ,6  3V(T'  10.  4nv  i.  i 
,  ISVCT  .1.  18  -6/ I  ^ 
163/1  ) 

1500V  1.160  j2  6VCT  12.  30V  01 

lionv.  400V  {  .250  6  3V.  6A 
78V  300  i6  3V/2A 

825VCT  190  I8VCT/3A 

800V(T  150  '5M/3A.  2  5V  2 

2  I  300V  042  55V/.  1 25.  45  3  5 

586  '  <m6  5V/1  6  3V.  6 

lOKOVrT  055  6  3V  12.  6  3/12 

600Vr'T  155  6  SVCT '.V  5V<rr  3 

1120V  .600  ,  2  X  5V(T  6-2A.  \ 

1  ,  6  3V<rr  3.  6  3  300f 

2i5vcrr  J_^3oo  5yeT,  6a  _ 

Plota  Tromftrmara^l  15V  SO-SO  cps 


65V  .500  I  $1,641  70V 

500V<T.  150.  I  ,  ^  lOOV 

650VCT'  .015  n  *  l620VrT 

2  X  ISOV  2  X  .940  4.39''246VCT 
tOOVn*  '  01651  ,^lil2IV 

250Vn*  I  077  '  136  5V 

690V  450  4  49'l82V 

i47oy(rr_i.2  24.tt 
PHtmtnt  Trdnttomiars^llSV/ 
put 


nSV/SO-SO  cpa 


2  5V  /6  Sa 

200V'20A.  4  x63/  900  4 
286VCT  290M  A 
260V/ 03.  100/1.  6  3 '4  2 
700VCT/  75.  iOVCT*/  1  A. 

15/10  15V/  lA 
Tapped  IV  U)  lOV 
2  X  40V/  05.  2  X  5V  6  \.  ,  _ 

I2  6V/IA 

24V  6A.  5V'3.  2  X63'1A  2.J4 

}j2  5V/e  5A.  2  5/6  5,  6  3  4.A  .  3.45 

'n/i2  18  24/75/100 '  \  !.»..« 

;  IISVISOA  f 

,5V /9A  MV  INS  4  25 

^  700V(T  08A.  IIOVCT  08A 

24V'08.  6  aV  '3.  6  3VCT/  4.25 
''  I.  5V/3A.  5V  5A.  2.7V.  5A 
/  400V  M.  190V  03A.  5'2  5.'  . 

.  5V  '2  5A .  W .  2-866  Sockets  * 

2  X  750V/ 001 A  1.45 

!  H4V  '  0I>9.  51  V  003.  1  4V'  I  , 

1  i  VIKretAT  Tranafttrmert*  •  -^9 


/ueai 


oun 


UE  FREE 

WRITE  FOR  OUR 
CATALOG  TODAY 
AND  SAVE 

Or  Ptitnt  Mr.  Rotan 
Dlfby  9-4124 

Potant^omatars 


SHOCK  MOUNTS 

Lord  #1  It# 


j  54NI  Vibrator  TranaformefT,  * 

230V  60  cy  250V/  1  A.  5V/2A.  6V '9A  '  4  45 

220-  440  lx  2  5V/SA.  i5V/15A  5  45 

230V-116V  5VCT/7  5.  5V/7  5.  5VCT/  \ 

ISA  /  15  45 

440V  OOcylPH  220V  30W  3  Phase  or  220V  4I  5.45 
9V  1  Phaae  60  cy 

OTOV  no  ee  HOV/jOO.  33V  200.  5V  lOA.  ,  „ 
230V  60  cy  2  5-1  4  lOA.  1500V  160  “ 

95-l30V60ry  IISV/S  6A.  40  9V  3  3  A  lt.45 

220,440V  11.5V/6  52A  12.45 

_  ll5V^/n0/105  -7.A  U.45 

T.V.  Trantformar.  7  or  9  mom.  3000y  SMA.  720vct 
^MA.  6.4  6.7A.  6.4  6A.  5.3A.  I.2S  .3A.  gg 

•  In  440  220/||(N  60  cy  3h«a  out  IISv  25k»  ini. 

I2'xl2'»7'  $40.00 

P  In  220v  60  cy  .OSkva  out  Svct  34kv  Toit  $24.50 
P  in  II5V/230V  50.60  cy  out  2l000y  100  MA  $120.00 


3102—  28  - 
3102--  32— 

POWER  ?!JS-25- 


3102  -  insi.- 
3108- 

Botic  TV  5“  S  r-  Pwr  Supply  ’[‘J  jJS 

fonnist,  uf  xfnir  2HWh  4M.A.  2  2  15  J".' 

2A.  I  .-..n.lenser  l  l  mf.l  T.soih  »  «  -  4> 

I’vt  .  2\2  tiiih-.  MM-ket  inOK  ohm  2115  '  1*S 
re'.lstor  p'K*e  $8  95  2!|5  la* 

5BPI  $1.95  5BPI  $4.95  5CPI  $3.7$  JloJ  J  |J._ 
Bosk  TV  3'*  &  S'*  Pwr  Supply  3I06  -  20-- 
of  Mmr  lOHOv  3106  -  2<»  - 

2\6  r.\  1  *A.  1  Om«l  .1.1  nif*l  5106  -  22- 

7'iOii  I^r  .  2\2  tuW.  -Hwket  Hm*  3106  -  24 

K  ohm  renljifor  IVlre  $6.95  3106  -  24 
3BPI  $2  2S  3DPI  $2.25  3EPI  $2.95  3106  2H- 

3**  Oscillascapa  Kit  3105  28- 

BC929  Usen  5»  fulie»t  6SNT.  3106  -  2H-- 

KH6.  6H6<;.  6X%  2X2  (mm  4iH>  <•>  >  3106  2H  - 

ea'Hv  iM>n\rr»Ml  to  U.'-*  6f>  cy  New  3106  -  2H-- 
fomple'.-  w  tmU-  a  .omer  In^-t  3106  28- 

$22.50  3106  -  36- 
Rotad  Cancarns  Sand  P.O. 


1/4*  34#  10  for  $5.75 

7.  16*.  27#  10 for  2.5t 
1.  2'  24#  10  for  2.85 

1  4*  35#  10  tor  3.45 

1.  8*  24#  10  for  2.75 

1.  8*  3t#  10  for  2.45 

1/4'  I  3t#  10  for  2.45 
1/4'  '  3t#  10  for  2.45 
1/4'  !  3t#  10  for  2.45 
1/3*  I  3t#  10  for  2.45 
L4*  ;  35#  10  for  3.45 
1/2*  ,  3t#  10  for  2.45 
1/4*  35#  10  for  3.45 

1.  2*  I  35#  10  for  3.45  1 
7/16'|  34#  10  for  3.t5 
'H'  35#  10  for  3.25 

1/4'  3t#  to  tor  2.45 

3/H'  3t#  10  for  2.45 

7  16*  3t#  10  tor  2.45 
I  4*  I  35#  10  for  3.25 
5  8*  ,  45#  10  for  4.45 
1  2'  '  35#  10  for  3.25 
5'H*  34#  10  for  3.55 

S*  34#  10  tor  3.t5 

BIRTCHER 
TUBE  CLAMPS 


424A-I4  424C-I4 

Each  15#  It  Par  $l.4t 
Itt  Par  I3.tt  ! 
CERAMICONS 
MMP. 

;  I  25  45  225 

3  24  42  245 

3.1  25  47  255 

I  4  27  75  355 

i  5  35  74  1555 


TRANSTAT  AMERTRAN  AN  CONNECTORS  AT 
$0%  OFP  LIST 

A  3102-  148—  2PAS 

3102-  16t4-  3P 

3102  -  18-- 

V  3102^  18—  3P 

3102-  4P 

3102—  20—  IP 

lneut;O  ll.Sf  .VI  61)  rvcle  Mat 

eutRut:  ilS  *  100  amp  ao  .\Z^ 


POWER  EQUIPMENT 

•  FH.  Trans.  IIOv  60  cy  in..  5vet/35A  cut  .$9.5$ 

•  In  no#  60  cy  cut  5.3vct/25A.  5.3«/l.tA. 

6.3v  too  MA  $4.55 

•  In  IIOv  60  ey  eut  2x$vct/i.75A.  $vet/l3.5A. 


2A  .  ...  $7.$$ 

•  In  IISv  60  ey  eut  760vet 'SOOMA.  ttOvet/ 

40MA .  ....$10.55 

•  In  IIOv  50  ey  aut  655vet /400MA  .  $8.55 

•  Ta»Md  in.  107  te  I27v  eut  I60v  te  205V/750MA 

12  Taas .  $12.55 

p  In  IIOv  60  ey  aut  4v/l6A.  2.5v/.75A  . .  $4.75 

•  In  IIOv  65  ey  aut  t7000v/l44MA.  w/ehaka  25*  x 

29*xl3*  all  Imnarea#  565.50 

•  In  IISv  60  ey  aut  2xSv>S.5A  29kv  int  $24.50 
p  In  ll5v60eyautTaaaa4tatlva2750/2470/2240/« 

750  MA  7000V  Ins . |34.$0 

IISV  60  Cy/I0.6a0  V  er  21005  V  Dklf.  PRICE  $19.05 

TV  TRANSFORMER 


FILTER  CHOKES 

;  HY  40  Ma.  3  for  $.99  :  30  UY  56  VIA.  $.79 


D  U  I  |3 


CABLE  ADDRESS:  COmSUPO 
PMOME  DICBVd.^lSEA 

_  131  LIBERTY  ST.dcpt.E 
■  NEW  YORK  7,  N.Y. 

C.E.C.  MONEY  BACK  GUARANTEE.  |  S  Mlfe.ORDCA  . 

PO.a.  N.Y.C.  SCID  NOUCrttOiROR  CNttH.ONlY  SNlPFlUC  CR8K(SM«r(  0 


SEARCHLIGHT  SECTION 


R.  F.  C0MP0I¥E1\TS-MICR0 WAVE-TEST  EQtllPMEIST 


10  CENTIMETER 


TEST  EQUIPMENT 

TS-II7/GP  ID  CM  WAVEMETER  TEST  SET. 
Stfii.  ’‘Hi>4>rr>''  2400-34iN»  Mirromet^r  Aclj. 

CoAxiAl  i'Avitf.  Fre<i.  by  Abftorptioit  or 

tran<iiutmlon  iueth<Ml.  Mounts  Crj'stAl  Current 

Sifter  A  ('alib  t'hart . $I7S.(W 

VSWR  AMPLIFIER  TS-I2/AP.  I'mt  I  3  stages 
of  Atuplir.  amt  itiode  Keotlfler  W'direft  VWA'K. 
reading  on  meter.  115  rolta  AO  eye.  AC  opera¬ 
tion  H  ln*«t.  HK  and  ClT  diag.  New  $285.00 
SLOTTED  LINE  PROBE  and  Matthed  Termina¬ 
tion  inrlud'g  .LiresHurieM  IN  12  Al’  I'nit  2  Inrl. 
itiHbi  .  C4J92  r.  «’ii»i/ir.  rtjs'i  i:.  curt*  i. 
cG.sT/r.  MXir.M/r.  coM.u.  ettoO/U,  coso/ir 

plus  T<h>Ls.  New  . $200.00 

COMPLETE  TS.I2/AP  UNITS  I  AND  2  $450.00 
3  CM  Wava  Meter,  Onlnanc'e  Type.  Slu’rometer 

Ileatl.  New.  Abnorptlon  Type  . .$85.00 

TransmIUon  ‘I^pe .  $82.50 


WAVEGUIDE  TO  V  KIGID  COAX  “DOOR¬ 
KNOB”  AnAIT$:R.  CHOKK  FLANGK.  8IL- 
VKH  PLATKO.  BKOAO  HAND. .  .4Sw50  EACH 
WAVEGUIDE  DIRECTIONAL  COUPLER.  27  db. 
.Naty  type  i*AltV-4TAAN.  with  4  in.  elotte*! 

sertion  . $42.50 

SQ.  FLANGE  to  rd  choke  adapter  IM  In.  iMig 
o.\  m  in.  X  3  in.  guide,  type  "N"  output 

sampling  probe  . $32.00 

Crystal  Mixer  with  tunable  output  TR  pick  up  loop. 

Type  "N  "  connectors.  Type  62ABU . $14.50 

Slotted  line  grebe,  l^obe  depth  adjustablA  Sperry 

connector,  type  CPR-14AAU  . $9.50 

CoAxial  slotted  seetien.  H'  rigid  eoax  with  carriage 

and  probe  . $25.00 

Waveguide  Transitlen  from  IH'  x  S'  to  T*  x 

r  . $45.00 

Right  Angle  Bend  6'  radius  E  or  H  plain.  ..$27.50 
Right  Angie  Bend  3*  radlua  E  or  U  plain— Circular 

flanges  . $17.50 

AN/APR5A  10  cm  antenna  eQUipment  eonalsung  ! 
of  two  10  CM  waveguide  sections,  each  polarized.  | 

45  degrees . $75.00  per  set 

APN-7  McNally  Cavity  few  707B.  with  tuning 

idugs  . $$.50  each 

PICKUP  LOOP.  T>pe  “N“  Output . $2.75 

TR  BOX  Pick-up  LiMip  . $1.25 

POWER  SPLITTER:  726  Klystron  input  dual 

••N”  output  . $5.00 

MAGNETRON  TO  WAVEGUIDE  coupler  with 

721 -A  duplexer  favity.  gold  plated . $27.50 

10  CM  WAVEGUIDE  SWITCHING  UNIT,  switches 
1  Input  to  any  ot  3  outputa.  Standard  m*  z  8* 
giude  with  suuare  flangee>.  Complete  with  115 
\ac  or  dc  arranged  switching  motor.  Mfg.  Ra^ 
tbeon.  CRP-24AAS.  New  and  complete  $150.00 
10  CM  END-FIRE  ARRAY  POLYRODS.  $1.75  ea. 
“S”  BAND  Mixer  A.s.>embly.  with  crystal  mount, 

pick-up  loop,  tunable  output . $3.00 

721-A  TR  CAVITY  WITH  TUBE.  Complete  with 

tuning  iriungern  . $12.50 

10  CMMcNally  CAVITY  Type  8G.... .  $3.50 

10  CM  DSC.  PICKUP  LOOP,  with  male  HumedeU 

output  . -i- .  $2.00 

10  CM  DIPOLE  WITH  REFLECTOR  In  ludte 

ball.  With  t%pe  “N"  or  Sperry  fttiingv . $4.50 

10  CM  FEEDBACK  DIPOLE  ANTENNA  in  luc 
Ite  ball,  for  use  with  parabola  'K*  Rigid  Coax 

Input  . $8.00 

PHASE  SHIFTER.  10  CM  WAVlXJiriDK  WK 
TYI'E  E8-6KW16.  B  I’lJLNE  TO  H  PLAN'F: 
MATt'HINO  SBUOS.  MARK  8  RADAR.  $95.00 

72IA  TR  cavities.  Beery  silver  plated - $2.00  ea. 

10  cai.  hem  and  rotating  lolnt  aaeembly.  gold 


Test  set  designed  te  provide  a 
meant  ef  rapid  checking  ef 
erystal  diodes  IN2I.  IN2IA, 
IN2IB.  IN23.  IN2iA.  IN21B. 
Operates  on  I' 9  volt  dry  cell 
battery.  3x6x7. 

New  $35.00 


ICCM  ECHO  BOX  CABV  14AItA  1  of  UBt'  3. 
2K90  MC  to  3170  MC8.  direct  reading  micro¬ 
meter  head.  Ring  predictUm  si-ale  plus  9';  to 
minus  9%.  Type  “N”  Input.  Reeonanre  indl- 
I'ator  meter.  New  and  Comp.  w/acreKS.  Box  and 

10  CTil  Directional  Coupler . $35.00 

3  CM  RECEIVER.  80-3.  t'4>mplete  with  N\  <1 
Mixer  A.s^y.  (72:i-A  lt».  Reg  Fil  IVwer  Supply 

«  stages  IF  ifiAlTt .  $99.50 

10  cm.  horn  assembly  consisting  of  two  «lish«*v 
with  dipoles  fetsling  single  type  “N"  output.  In- 
•luden  |■G2S,'C  type  'N"  “T  '  jumium  an«l  type 
■  N  ■  pifkup  probe.  Mfg.  cable  New.  $5.56  ea. 
10  cm.  cavity  type  wa\emeters  6  tleep.  64'  in 
diameter  Coax,  output.  Silver  plated  $64.50  eA 
10  Cm.  echo  box  part  of  5  ft  ra4lar  w  14'>  volt  1h' 
turmiK  -Motor  sub  sir  UlUA  .  $47.50 

THERMISTOR  BRIDGE:  I'ower  meter  1  203  A 
l«K-m  mfg.  W.E.  Complete  with  meter.  Infer- 
IHdatton  chart,  portable  i-arrvink'  ca-s  $59  50 
W.E.  I  138.  Signal  generator  2700  to  2l<li0  Me. 
tange  Lighthouse  tube  osnllaior  with  atten 
uator  A  output  meter.  115  V.4i'  Input  reg 
IVr.  supply.  With  circuit  diagram  $50.00 

3  cm.  stalHlizer  cavity,  transmission  tvt>e  .  $20.00 

TS-I08A  P  DUMMY  LOAD  $65.00 

3  CM.  HORN  AT-48/UP  mMcl  711'  Tviw  •  N 

Input  flvy.  silver  piatetl  .  $6.50 

AT-68/UP  3  CM  Horn  with  tvpe  N  litting.  $5.00 
SA-I,  200 Me  IbNlsprmg.Vntennauith  iKMWal  $4.50 
TUNABLE  PKGD.  *XW"  MAGNETRONS 
QK  61  2075  .3200  roc.  QK  62  31.50-337'.  n 

QK  60  2S0V  302.5  me.  Uw  Ml  2675-2900  me. 

QK  915  Raytheon  $150.00 

New  Guaranteed  . Each  $65.00 

MODULATOR 

UNtTBCl203-B 

Proriden  200-4.000 
Sweeirttme . 

100  to  micro- 

sen.  steps. 

pulse. 


plated 


y."  RIGID  COAX— H"  I.C. 

Va'  figid  eeaxial  tuning  stubs  with  vernier  stub  ad- 

adju-stmeot.  Gold  Plated  . $17.50 

7/a'  RIGID  COAX  ROTARY  JOINT.  Preuminsed. 

Sperry  XftlOOlS.  Gold  Plated . $27.5B 

Dipole  aaeembly.  Part  of  8CR-S84 . $25.00  ea. 

Rtitarv  loint.  Part  of  SCR-584 . $35.00  6A 

RIGHT  ANGLE  BEND,  with  flexible  coax  output 

pii'kup  loop . $8.00 

SHORT  RIGHT  ANGLE  BEND,  with  preMurtzing 

nipple  . ......$3.00 

RIGID  COAX  to  flex  coax  connector . $3.50 

STUB-SUPPORTED  RIGID  COAX,  gold  platM 

S'  Imrhs.  Per  length . SS-00 

RT.  ANGLES  for  above . 52.50 

RT.  ANGLE  BEND  IS'  U  OA . $3.50 

FLEXIBLE  SECTION.  15*  L.  Male  to  fe¬ 
male  . $4.25 

MAGNETRON  COUPLINGS  to  4'  rigid  coax. 

with  TR  pickup  loop.  ^Id  plated . $7.50 

FLEX  COAX  SECT.  Approx.  80  ft . $16.50 

CG  54/U — 4  foot  flexible  aeetion  IC  pres¬ 
surized  . $15.00 

H  RIGID  COAX.  Bead  Supported,  per  ft. ..  $1.20 

SHORT  RIGHT  ANGLE  BEND .  $2.50 

Rotating  k)int,  with  deck  mounting . $15.00 

RIGID  COAX  slotted  aecOon  CU-60/.M' . $5.00 

WAVEGUIDE 

V4*  I  V  . . *'  I*®  KrfMt 

1"  I  "iC  <>U .  I.SOMCloot 

S'  X  1  14'  1.65  ..r  toot 

S*  X  1  OD  Aluminum . 75  por  loot 

li.-  X  3'  OD .  3.00  p,r  foot 

!■.-  X  3-  OD . 3.50  pw  loot 

1'  X  H'  OD  riexlblo .  4.00  pof  foot 

%•  rtpld  ™»x  14'  IC .  1.20  por  toot 

(ArpilAble  In  lOt-T  to  15  ft.  lenK’li.  or  sm.lW.  > 

UG  65/U  lOC'M  flu«os . 58.50  o.ch 

DO  53tU  Corrr . 4.00  oarh 

UG  54/U  Choke .  4.50  oMh 

MISCELLANEOUS 

Type  patching  cor.l  t'Gll/l’  female  to 

rG9fU  using  RG.'/U  ‘able  12'  long...  $2.25  ea. 
AN/TPS-IB  flanged  nipple  ami  In-Hcrt  assembly 

for  rotarv  coupling .  $3.75  ee. 

Pulse  connector  Navy  type  49.'-79 .  $1.50  ea. 

Transm:a8lon  line  prassure  gauge,  2'  15  lbs. 

$1.85  ea. 

Pulse  cable  assembly  Western  Faretrlr  type 

11163262,  Id  feet  long .  $4.50  ea 

Hnlm.Ml  Jack  Wreiem  Electric  H012‘.u52-l  D  B 

aj  102X  . $3.75  ea. 

.adapter  tvpe  •‘N’’  IIG*<^  to  R017/U  or  19/U 

cable  . . '  $4.50  ea. 

ADAPTER  TYPE  •‘N”  TO  RG-7I/U  CONNEC¬ 
TOR  .  . $5-50 


pulse,  sweep  volt- 

ages,  calibration  voltages,  fll.  volrages.  Operatea 
11.%  vac.  .%0-60  ey.  Provitles  various  typra  of  voltage 
pulse  outputs  for  the  miKlulatlon  of  a  signal  gen¬ 
erator  such  an  General  Ratlio  Xi404B  or  W804r 
usetl  in  depot  bench  testing  of  S(Tl  69.".  SCR  .IS.'i. 
and  StTl  535.  New  as  shown . .  $125.00 


■  MASTER 

OSCILLATOR  UNITS 

M.  O.  units  designed  for 
oper  2-18  me  TBK.  Flex¬ 
ible  plug  In  units  using  type 
860  tube  In  KiN)  circuit. 
Tunes  2000  to  kc  in  6 
bamls.  Determining 

elements  are  enclosed  In 
shock  mounted  oven  as- 
sembly  and  has  fru  monitor 
PU  link  coupled  to  output. 
Net  Wt:  \3h  Um.  IMm.  2l 
In.  d  X  14W  In.  W  z  2.SH  in 
H-  New  (with  tube)  $100.00 

SUPER  SOHICS 

QCU  Magneto  strlctlon  heart  IU'.\  type  CTl  27822'— 

New  $75.00 

Stainless  Steel  streaiulining  housings  for  above 

$18.50 

QBG  Driver  Amplifler.  New  . $200.00 

QCU  Magneto  stnetion  heail  (siil  plate  a.s«erablv, 

new  . $14.50 

QCQ — 2'QCB  Magneto  strlrtion  b>w<l  coil  plate 
as-embly  $14.50 


fliOke . 

cltoke  with  deck 


ALL  MERCHANDISE  GUARANTEED.  MAIL  ORDERS  PROMPTLY  FILLED  ALL  PRICES  FOB 
NEW  YORK  CITY.  SEND  MONEY  ORDER  OR  CHECK  ONLY.  SHIPPING  CHARGES  SENT 
CO  D.  RATED  CONCERNS  SEND  P.  O.  MERCHANDISE  SUBJECT  TO  PRIOR  SALE 

COMMUNICATIONS  EQUIPaME:VT  CO. 

ni  "E10"  Liberty  St.,  New  York,  N.  Y.  Att:  P.  J  Plishner  Cable  "Comsupo'*  Ph.  Digby  9-4124 


Bight  Angle  Bend  .  . 
T  Section 

T  Section  with  Atiapt 
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GC  S02INJ3A:  InpuT ;  2k  \<\ 
115  V.  4n»  n  4K',  r«.lt  am 
iliam.  N«*w  . 


AIL  merchanpise  guaranteed  mail  orders  promptly  filled  all  prices  f  o  b. 

NEW  YORK  CITY  SEND  MONEY  ORDER  OR  CHECK  ONLY  SHIPPING  CHARGES  SENT 
COD  RATED  CONCERNS  SEND  P  O. 

MERCHANDISE  SUBIECT  TO  PRIOR  SAI  E 

<  031  AXIOMS  Ef?i:iP3IEXT 

131  "CIO"  Liberty  St.,  New  York,  N  Y  ATT;  P.  J  Plishner  Cable  "Comsupo"  Ph.  Digby  9-4124 
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SEARCHLIGHT  SECTION 


# 


A.C.  MOTORS 

5071930,  Delco,  115  V.,  60  Cycle,  7000 
r.p.m.  Price  $4.50  eoch  net 

36938-2,  Hoydon  Tim¬ 
ing  Motor,  1  10  V.,  60 
cycle,  2.2  w.;  4/5 

r  p  m 

Price  $3.00  ea.  net. 

Hoydon  Timing  Motor — 1  10  V.,  60  cycle, 

3  2  w.,  4  r  p.m.,  with  broke. 

Price  $4.00  eoch  net 

45629R  Hoydon  Timing  Motor,  110  V., 
60  cycle,  2  2w.,  1,240  r.p.m. 

Price  $3.00  eoch  net. 

1600  Hoydon  Timing  Motor  110  V.  60 
cycle  2.3  W.  1  r.p.m. 

Price  $2.70  eoch  net. 

36938-3,  Hoydon  Timing  Motor,  1  10-V., 
60  cycle,  2  2  w.,  1  1/5  r.p.m 

Price  $2.70  eoch  net. 

36228  Hoydon  Timing  Motor,  110  V., 
60  cycle.  2  2  w.,  1/60  r  p  m. 

Price  $2.70  eoch  net. 

Eostern  Air  Devices  Type  J33  Synchron¬ 
ous  Motor  115V  400  cycle,  3  phose, 
8,000  r.p  m.  Price  $8.50  eoch  net. 

Telechron  Synchronous  Motor,  Type  B3, 

1  1  5  V  ,  60  cycle,  2  r.p.m.,  4  w. 

Price  $5.00  eoch  net. 

SERVO  MOTORS 

CK  1,  Pioneer,  2  phase,  400  cycle. 

Price  $10.00  each  net. 

CK2,  Pioneer,  2  phase,  400  cycle. 

Price  $4.50  eoch  net. 

10047-2-A  Pioneer  2  phase,  400  cycle, 
with  40;  1  reduction  gear. 

Price  $7.25  eoch  net. 

FPE-25-11,  Diehl,  Low-lnertio,  75  to 

1  15  V.,  60  cycle,  2  phase 

Price  $16.00  each  net. 

FPE-49-7  Diehl,  Low-Inertia,  115  V.,  60 
cycle,  2  phase,  3.0  amps.,  10  w.,  out¬ 
put.  Price  $34.50  each  net. 

FP-25-2,  Diehl,  Low-Inertia,  20  V.,  60 
cycle,  2  phase.  Price  $9.00  each  net. 

FP-25-3,  Diehl,  Low-Inertia,  20  V.,  60 
cycle,  2  phose.  Price  $9.00  each  net. 

CK2,  Pioneer,  2  phase,  400  cycle,  with 
40: 1  reduction  geor. 

Price  $6.70  each  net. 

MINNEAPOLIS-HONEYWELL  TYPE  8 
Port  No.  G303AY,  115  V.,  400  cycle, 

2  phase,  built-in  gear  reduction,  50  in. 
lbs  torque  Price  $7.50  each  net. 


REMOTE  INDICATING 
MAGNESYN  COMPASS  SET 

Pioneer  Type  AN5730-2  Indicator  and 
cator  part  No.  680k-03,  26  V.,  400 
cycle. 

Price  $40.00  per  set  new  seeled  boxes 
Kollsman  Remote  Indicoting  Compass 

Set  Transmitter  part  No.  679-01,  indi¬ 
cator  port  No.  680k-03,  26  V.,  400 
cycle  Price  $12.50  eoch  net 

GYROS 


Schwein  Free  &  Rote 
Gyro  type  45600. 
Consists  of  two  28 
V.  D.C.  constant 
speed  gyros.  Size 
8"  X  4.25"  X  4  25" 


Price  $10.00  eo.  net. 


5chwein  Free  &  Rate 
Gyro,  typje  46800. 

Some  as  above  ex¬ 
cept  later  design 

Price  $1 1.00  eoch  net. 

Sperry  A5  Directional 
Gyro,  Port  No 
656029,  115  volts, 

400  cycle,  3  phase. 

Price  $17.50  each  net. 

Sperry  A5  Vertical  Gyro,  Part  No 
644841,  115  V.,  400  cycle,  3  phose 
Price  $20.00  each  net. 

Sperry  A5  Amplier  Rock  Pork  No 
644890,  Contoins  Weston  Frequency 
Meter.  350  to  450  cycle  and  400 
cycle,  0  to  130  voltmeter. 

Price  $10.00  eoch  net. 

Sperry  A5  Control  Unit  Port  No 
644836.  Price  $7.50  each  net. 

Sperry  A5  Azimuth  Follow-Up  Amplifier 
Part  No,  656030.  With  tube 

Price  $5.50  each  net. 

Pioneer  Type  12800-1-D  Gyro  Servo 
Unit.  115  V.,  400  cycle,  3  phase. 

Price  $8.00  each  net. 

Norden  Type  M7  Vertical  Gyro.  26  V., 
D.C.  Price  $19.00  each  net. 

Norden  Type  M7  Servo  Motor.  26  V., 
D.C.  Price  $20.00  eoch  net. 

Allen  Calculator,  Type  CIO  Bank  and 
Turn  Indicator,  Port  No  21500,  28 
V.  DC.  Contains  28  V.  DC.  con¬ 
stant  speed  gyro. 

Price  $10.00  eoch  net. 

D.C.  MOTORS 

Jaeger  Watch  Co.  Type  44-K-2  Con- 
toctor  Motor,  Operates  on  3  to  4.5 
volts  D.C,  Makes  one  contoct  per 
second.  Price  $2.00  eoch  net. 

General  Electric  Type  5BA10AJ52C,  27 
V.  D.  C.,  0.65  amps.,  14  oz.  in 
torque,  145  r.p.m.  Shunt  Wound,  4 
lead  reversible.  Price  $4.70  eoch  net. 

General  Electric  Type  5BA10AJ37C,  27 
V.  D,  C.,  .5  amps.,  8  oz.,  in.  torque, 
250  r.p  m.  Shunt  Wound,  4  leads  re¬ 
versible.  Price  $6.50  each  net. 


D.C.  MOTORS 


5069625,  Delco  Constant  Speed,  27  V., 
120  r.p  m  Built-in  reduction  gears 
and  governor.  Price  $3.90  each  not. 

A-71SS,  Delco  Constont  Speed  Shunt 
Motor,  27  V,,  2.4  amps.,  3600  r.p.m., 
1/30  h  p.  Built-in  gavernor 

Price  $6.25  each  net. 

C-28P-1A,  John  Oster  Shunt  Motor,  27 
V.,  0.7  amps.,  7000  r  p  m.,  1/100 
h.p.  Price  $3.75  each  net. 

D.C.  ALNICO  FIELD  MOTORS 

5069456,  Delco,  27  5  V.,  10,000  r.p.m. 

Price  $4  70  each  net. 

5069600,  Delco,  27  V.,  250  r  p  m 

Price  $5.00  each  net. 


5069466,  Delco,  27 
V.,  10,000  r.p  m 

Price  $3.50  each  net. 


Delco,  27  V.,  10.000  r.p.m. 

Price  $4.70  each  net. 
Delco,  27  V.,  145  r.p.m. 

Price  $5.00  each  net. 
16,  Diehl,  27  V.,  10,000  r  p.m. 

Price  $3.75  each  net. 
-18,  Diehl,  27  V.,  10,000  r.p  m. 

Price  $3.75  each  net. 
1 0,000  r.p.m. 
Price  $3.75 

Sampsel  Time  Control  Inc.  Alnico  Field 
Motor,  27  V.  D.C.  Overall  length 
3  5/16"  by  1  Shaft  long  by 
3/16",  10,000  r.p.m. 

Price  $4.50  each  net. 

GENERAL  ELECTRIC  D.C. 
SELSYNS 


5069370, 

5069230 
$.  S.  FD6 
5.  5.  FD6 

S  S.  FD6-21,  Diehl,  27  V 


8TJ9-PDN  Transmit¬ 
ter,  24  V 

Price  $3.75  each  net. 


8DJ11-PCY  Indicator,  24  V  Dial 

marked  — 10°  to  -T65°. 

Price  $4.50  each  net. 

8DJ11-PCY  Indicator,  24  V  Dial 

Marked  0  to  360°. 

Price  $7.50  each  net. 

AMPLIFIER 

Pioneer  Gyro  Flux  Gate  Amplifier,  Type 
12076-1 -A. 

Price  $17.50  ea.  net,  with  tubes. 

COMPLETE  LINE  OF 
AIRCRAFT  THERMOCOUPLES 
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suppuen  or  eircTpoMic  s  aipckaft  eouiPMeMT 


INVERTERS 

Wincharger  Corp.  Dynomotor  Unit.  PE- 
101 -C  input  13,  V  D.C.  or  26  V.D.C. 
DC.  AT,  12.6  or  6.3  amps.  Output 
400  V.DC.  AT.  .135  omps.,  800 
V.D.C.  AT.  .02  amps.,  9  V.A  C.  80 
cycle  at  1.12  amps.  Price  $10.00 
eoeh  net. 


153F.  Holtier 
Cabot.  Input,  24 
VD.C.  Output 
115  V.,  400 

cycle,  3  phase, 

750  V.A.  and 
26  V.,  400  cycle,  1  phase,  250  V.A. 
Voltage  and  frequency  reguloted  also 
built  in  radio  filter. 

Price  $115.00  eoch  net. 


149H,  Holtxer  Cabot.  Input  28  V.  at  44 
amps.  Output  26  V.  at  250  V.A.,  400 
cycle  and  115  V.  at  500  V  A  400 
cycle.  Price  $39.00  each  net. 


149F,  Holtxer  Cabot.  Input  28  V.  at  36 
amps.  Output  26  V.  at  250  V.A.,  400 
cycle  and  115  V.  at  500  V.A  400 
cycle.  Price  $35.00  each  net. 


12117,  Pioneer.  Input  12  V  D.C.  Out¬ 
put  26  V.,  400  cycle,  6  V  A 

Price  $22.50  eoch  net. 


12117,  Pioneer.  Input  24  V.D.C. 
Output  26  V.  400  cycle,  6  V.A. 

Price  $20.00  each  net. 


5D21NJ3A  General  Electric.  Input  24 
V  D.C.  Output  115  V.,  400  cycle  at 
485  V.A.  Price  $12.00  each  net. 

PE218,  Bollentine  Input  28  V.D.C.  at 
90  amps.  Output  115  V.,  400  cycle 

at  1.5  K.V.A.  Price  $45.00  eoch  net. 


WESTON  FREQUENCY 
METER 

Model  637,  350-450  cycle,  115  V. 

Price  $10.00  eoch  net. 


WESTON  VOLTMETER 

Model  833,  0  to  130  V  400  cycle. 

Price  $4.00  each  net. 


VIBRATOR 

Roulond  Corp.  vibrator  non-synchros  type 
Stock  No  3H6694-11,  6,  12  or  24 
VDC.,  input  frequency  200  cycle 

$3.25  each  net. 


PIONEER  AUTOSYNS 

AY1,  26  V.,  400  cycle. 

Price  $5.50  each  net. 
AY14D,  26  V.,  400  cycle,  new  with 
calibration  curve. 

Price  $15.00  each  net. 
AY20,  26  V.,  400  cycle. 

Price  $7.50  each  net. 

AY31,  26  V.,  400  cycle. 
Shaft  extends  from  both 

Price  $10  00  eo.  net. 
AY38,  26  V.,  400  cycle.  Shoft  extends 
from  both  ends.  Price  $10.00  each  net. 

PIONEER  PRECISION 
AUTOSYNS 

AY101D,  new  with 
calibration  curve 

PRICE— WRITE  OR  CALL  FOR 
SPECIAL  QUANTITY  PRICES 
AY131D,  new  with  calibration  curve. 

Price  $35.00  each  net. 
AY130D,  new.  Price  $35.00  each  net. 

PIONEER  AUTOSYN 
POSITION  INDICATORS 

Type  5907-17.  Dial  graduated  0  to  360°, 
26  V.,  400  cycle. 

Price  $15.50  each  net. 
Type  6007-39,  Dual,  Dial  graduated  0 
to  360°,  26  V.,  400  cycle. 

Price  $30.00  each  net 

PIONEER  TORQUE  UNIT 

Type  12602-1 -A. 

Price  $30.00 

each  net. 

Type  12604-3-A. 

Price  $30.00  each  net. 
Type  12606-1-A.  Price  $40.00  each  net. 
Type  12627-1 -A.  Price  $80.00  each  net. 

MAGNETIC  AMPLIFIER 
ASSEMBLY 

Pianeer  Mognetic  Amplifier  Assembly 

Soturoble  Reactor  type  output  trans¬ 
former.  Designed  to  supply  one  phase 
of  400  cycle  servo  motor 

Price  $8.50  eoeh  net. 

PIONEER  TORQUE  UNIT 
AMPLIFIER 

Type  12073-1 -A,  5  tube  amplifier,  Mag- 
nesyn  input,  1  15  V.,  400  cycle. 

Price  $17  50  each  net  with  tubes. 
Type  12077-1 -A,  single  tube  Amplifier, 
autosyn  input,  1  1 5  V.,  400  cycle. 
Price  $49.50  each  net,  with  tube. 

BLOWER  ASSEMBLY 
MX-215/APG 

John  Oster,  28  V.D.C.,  7000  r.p.m. 

I  /  1 00  h.p.  Price  $2.90  each  net. 
Westinghouse  Type  FL  Blower,  115  V., 
400  cycle,  67000  r.p.m..  Airflow  17 
C.F.M.  Price  $4.50  each  net. 


RATE  GENERATORS 


PM2,  Electric  Indicator  Co.,  0175  V 
per  r  p.m.  Price  $8.25  eoch  net. 

FI  6,  Electric  Indicator  Co.,  two-phase, 
22  V.  per  phase  ot  1800  r.p  m 

Price  $12.00  each  net. 

J36A,  Eastern  Air  Devices,  .02  V  per 
r.p.m  Price  $9.00  each  net. 

B-68,  Electric  Indicator  Co.,  Rotation 
Indicator,  110  V.,  60  cycle,  1  phase 

Price  $14.00  eoch  net. 

Weston  Tachometer  Generator  (aircraft 
type)  model  752-J4  single  phase  A  C 
output.  Price  $17.50  each  net. 

SINE-COSINE  GENERATORS 

(Resolvers) 

FPE  43-1,  Diehl,  115  V.,  400  cycle. 

Price  $20.00  each  net. 

FJE-43-9,  Diehl,  115  V.,  400  cycle 

Price  $20.00  each  net. 

SYNCHROS 

1 F  Special  Repeater, 

115  V.,  400  cycle. 

Will  operate  on  60 
cycle  at  reduced 
voltage. 

Price  $15.00  each  net. 

7G  Generotor,  115  V.,  60  cycle. 

Price  $30.00  each  net. 

6DG  Differential  Generator,  90-90  V., 
60  cycle.  Price  $15.00  each  net. 

2J1M1  Control  Transformer  105/63  V., 
60  cycle.  Price  $20.00  each  net. 

2J1G1  Central  Transformer,  57.5/57.5 
V.,  400  cycle.  Price  $1  90  eoch  net. 

2J1H1  Selsyn  Differential  (jenerator, 
57  5/57  5  V.,  400  cycle 

Price  $3.25  each  net. 

W.  E.  KS-S950-L2,  Size  5  Generotor, 
115  V.,  400  cycle. 

Price  $3.50  each  net. 

5G  Spcciol,  (Generator  115/90  V.,  400 
cycle.  Price  $15.50  each  net. 

5SF  Repeater,  115/90  V  ,  400  cycle 

Price  $19  00  each  net. 

2J1F1  Selsyn  Generator,  115  V.,  400 
cycle  Price  $3.50  each  net. 

5SDG  Differential  Generator  90/90  V., 
400  cycle  Price  $15.30  each  net. 


ALL  PRICES,  F.O.B  GREAT  NECK,  N.  Y. 
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Typf 

IH22 

1B24 

1B2KA 

IBiA 

1B27 

1B2A 

IB.W 

IB^ 

1B4* 

IBA9 

1H44 

1N21 

IN2A 

IPii 

2API 

2<:4 

2<:2t 

2<:22 

2(;24A 


Price  Type 
$4  W  24<; 

9.M  2A1 

4.95  45SPI-:(: 

4.95  5J\ 

7.95  75TI 

4.95  lOOTH 

.K9  itrrs 

4.95  1«1F 

49.54  114A 

4.95  11411 

12-95  124 

4.95  I2IA 

1.44  245  A 

1.44  245H 

1.95  245F 

5.95  211 
1.1K  215.A 

.95  2IH 
.59  22IA 
25  251l> 

.59  249< 

.5.9M  254K 

9.54  2541  H 

1.75  252A 

7.54  259.A 

9.54  292.A  B 
I.IK  274b 

1.54  275  A 

4  95  252A  B 

4.25  255  5 

5.95  2tt9A 

2.59  29#A 

12.95  291A 
K.95  294A 

14.95  5«4A 

19.95  541 A 

19.95  544B 

24.95  544111 
24  95  544TI. 

75,44  547A 
24.95  5145 
24.95  515A 
24.95  516A 

4.95  527A 

24.95  5555 

24.95  54KA 
24.95  554  5  B 
24  95  554<  l> 

4-95  557H 
4.95  56KAS 

4.95  571.5  B 

I.9H  574  5  . 

2.95  595.5 

I.K9  .194  5  . 

5  95  599.5 

5.95  4405 

4.95  4415 
49  445  5  B 

I. 54  417.5 

4  95  4545 

5  00  446.5  H 

5  95  454X11 
5  95  4.54X1. 

4  95  4MA 

5.95  527 

4.95  551 

9.95  5525 

14  54  95IP1 

27.54  744B  I) 

57.54  "415 
.9ji  7455 

4  95  7455 

19.95  744.51 

114  44  744<:V 

4.95  744<iY 

4.95  747  5  il 

2.95  74H5 

4  95  7145 
49  54  7155 

5.95  7145Y 
9  95  715  5  B 

29  95  7I5<; 

5  95  717.A 

9.95  724DY 
9  95  7215  B 

140  44  7255B 
140  44  724A  B 

II. 95  725.5 

.  II  95  7245  B  <. 

4.95  72H<;Y 
I.9N  7.54.5 

HK  754X1 

24.95  K44 

5  95  KOI  5 
495  K42 

4.95  K45 
4  95  K04 

75  00  K45 
K4.44  H47 

94  04  K4K 

17.95  K49 
254.40  KIO 

15  44  Kll 
7  95  KI2 

15.40  KI2H 

7.95  KI.5 

49  KI4 
.49  K15 

24  54  KI4 
29  54  K24 
14  95  K29A  P 

14.95  K29B  .51.29. 

14  95  K.50 

14  95  K.54B 
14  95  K.52  5 


flee  Type 
.94  '  I2SJ7 
.94  12SJ7(;T 

.94  12SK7 

144  12SK7(;X 

.H4  i2si.7(;r 
.72  l2SN;tJX 
1.44  I2S(27 

1.44  i2so7<;r 
i.2K  I25R7 
1.2H  12SR7C;X  . 
1.44  I2X.5 

.44  12/2 

.44  1457  121^7 

.HK  I45K7  XXI) 
.72  14H4 

.49  14liM 
.44  UCS 
.72  I4<:7 

.84  1444 

.K4  I4F7 
.29  I4F7 
.44  MKH 
.44  14117 

44  14J7 

.44  I4N7 
.94  I4Q7 
.KH  I4R7 
.44  14S7 

.40  14W7 

.72  14X7 
.72  14X4 
.44  19 

KH  I9XK 
HK  22 
1.24  24*. 

.72  2554 
.72  25A4«i 
.72  25.5<:5<;r 
1.2H  25L4(;r 

K4  2515 
HH  25/5 
40  25/.4<;i 

.64  24 

94  27 
KH  2K|>7 
I  2K  .54 
HH  21 
.72  22 
.72  221  7C;  I 

.72  22 
.72  24 
.72  25  51 
1.44  25.55 
72  25H5 
HH  .55l.4<;r 
.HH  25V54 
.72  5.514 

.72  25/2 
.72  25/4<;X 
.72  25/..5<;r 
.72  24 
.  59  27 
.72  2H 
.72  29  44 

72  41 
1  46  42 
72  4  5 
.HH  45 
HK  45/2 
1.44  45/5<;X 
I  04  4t> 

.K4  47 

1.44  49 

I  44  50 
.HH  54  55 
KH  50H5 
.72  .AllOd' 

KH  54Y4<ir 
1  04  52 

I  Ot»  .54 
I.Oh  57 
1  Oh  5n 
72  59 

.72  70l.7<;i 

49  715 

.40  75 

.  .59  74 


H41 
K42 
K45  W 
K49A  H 
K50 
K5I 


If  FI  40 

HF200 

IIF2I0 

I1F.504 

HK254 

HV1H 

HY415 

IIYF.II4H 

Kl  22 

KTOIO 

MI.IOI 

MX40HI 

PJ22 

RI44 

R244 

RII20 

RK20A 

RFI  .54 

RK22 

RK22 

KK21 

RK22 

RK.54 

HK29 

RK51 

RK52 

KK59 

RK44 

KK42 

RK42 

RK45 

RK72 

RK72 

RX21 

RX124 

T20 

T21 

T55 


1S4 

I.S5 

1X4 

ix5<;t 

11'4 

U'5 

IV 

2  52 

2.A4(; 


K41 

H44 

K45 

H44.A 

K44JK 

H72A 

H74 

H74 

H7H 

HH4 

HK5 

KK9R 

H91 

H92 

942PI 

945 

947 

912 

917 

91K 

922 

922 

925 

924 

421.5 
9.54(;X 

949.5 
950 

954 

955 
954 
957 
95HA 
959 
944  5 

972.5 
97 5 A 
991 
1412 
1614 
1414 
1419 
1620 

1421 

1422 

1424 

1425 
1424 
142H 
1429 
1621 
1422 
1424 
1424 
142H 

1441 

1442 

1444 

1445 
1449 
1465 
1K5I 
1K52 
IHS2 


4R7Gr 

4S7 

4S7(; 

4sh(;t 

4SA7 

4sa7<;t  . 

4SB7Y 

4S<:7 

4SI>7<;T 

4SFS 

4SF5<;T 

4SF7 

4SG7 

4SH7 

4SJ7 

4SJ7i;T 

SK7 

4SK7GT 

4SI.7C;T 

4SN7GT 

4s87<iT 

45R7 

4SR7(;T 

4SS7 

4ST7 

4SV7 

6T7<; 

41-5  G5 
414  <;x 
41  7(; 

4V4 

454<;x 

455  7<i 

4X4 

4X5(rr 

4V4(; 

4Y7<; 

4/7c; 

4/y5(; 

7.54  XXI 

7  55 

754 

7.57 

7AH 

7.51)7 

7.5F7 

7AC;7 

7,AH7 

7H4 

7B5 

7114 

7B7 

7HH 

74.4  120.5  A 
7<;5 
7<  :4 
7<.7 

7F5  1201 

7F.4 

7F7 

7F7 

7FH 

7<;7  12.52 


2G42 

K:44 

2X44 

2X51 

21)21 

2F22 

2F.24 

2F25A 

2F24 

2F20 

2J2I.5 

2J24 

2J27 

2J.50 

2J2I 

an 

2J.54 
2J37 
2J1K 
2J49 
2JB5I 
2J54H 
2K22 
2K25 
2K2K 
2AP1 
2B22 
2B22 
.5B24 
2R2455 
2Hi4 
2H2K 
2BP1 
.5X22 
2X24 
.2X.50 
■5X21 
2XPI 
.5l)Pl-5 
2FPI 
2F29 
.5FP7 
2<;pi 
3JP7 
4-45  5 
4-1255 
4-250  5 
451 
45PI4 
4<.25 
4J24 
5AP1 
55P4 
5BPI 
5BP4 
5X22 
5XPI 
5XPI  5 
51)21 
5FP7 
.5<;pi 
511 P4 
5J22 
5J29 
5JP2 
51  PI 
5MP1 
5NP1 
4AF4(; 
4X21 
4F4 
4J4 
7BP1 
7BP7 
7X22 
7X24 
7X25 
71)P4 
9<  22 
9<;P7 
9JPI 
91  P7 
9\P1 
101 

lOSPF.X 

14HP4 

I0XP4 

12I)P7 

12I)PK 

I2FP7 

12<;P7 

I2HP7 


HH  4BH(; 
.50  4R54 

.72  41514 

1.2K  4HC:4f; 

1  54  4HH4 
72  4HJ4 
1.2H  444 

KO  4<  5 
1.49  4X5(;T 

1  56  4X4 

I  2K  4f  7 
1  04  4XHC; 
-HH  41)4 
I.2K  41)K(; 

1  2K  4F5 
1  55  6F4 

1  2H  4F5 
1.54  4F5GX 
I  .5H  4F6 

I  54  4F4C;T 
104  hF7 
1  04  hVHt, 
1.54  4(;4<; 

1  54  6114 

1.06  4H4<rr 
1  06  4J5 

•  HH  4J5<;X 
.44  414 

I  2H  4J7 
1.2H  4.I7XX 
I.2H  4JH(; 

HO  4K5<rr 
I  04  4K4<;  r 

1  06  4K7 

1  06  4K7<;t 

1.06  4KH 
1.04  4KKfn 
1.06  i  41. 5(; 
1.06  41  4 

1  04  41  4<i 

1.04  4I4<;A 

I.OS  417 
KO  61  7(; 
1.04  .  4N4G 


7S7 
7V7 
715  7 

7X7  XXFM 
7Y4 
7/4 
10 
12.5 
12.54 
I2A4XX 
12,57 
12AHC;X 
12AH7(;T 
1251  5 
125X4 
12  5X7 
1251  4 
12517 
I2H54 
12IIF4 

I2XH 

12F5(;T 

12114 

I2J5(;T 

12J7<; 

I2J7C;X 

12K7C;T 

12KH 

l2KH(iX 

I207<;T 

I2S.A7 

I2S,57C;T 

12SC:7 

12SF5 

12SF5<;X 

I2SF7 

12SF7<;X 

i2s<;7 

12SH7 


XKI090 

F  F50 

FI  IX 

FI  2X 

FI  22.5 

F12KA 

F660 

FGI7 

F<J27.5 

FG22 

F(;22 

f(;hia 

F<;95 

F<il05 

FXI72A 

F<;2.« 

FX;2.1HB 

(;|.144 

472 


H9Y 

1171  7<rr 

ii7Ai7^;r 

ii7sr<;x 

I17P7<;T 

117/2 

1I7/4X  r 

117/4(;T 

FM-IOOO 

I  XI20 

IX  200 

9001 

9002 
9002 
9C94 

9005 

9006 


MORE  TUBES  -  LOWER  PRICES! 


ALL 

Price  Type 


BRAND  NEW  ■  STANDARD  BRAND 

Price  Type  Price  Type  Price  Type 

.49  <;|.559  5.25  105(;T  1.04  4N7 

49  (;1.472  11.50  1R4  1.04  4N7C;*I 


121. P4  49.50  K.24  5.95  C;i.520 

15F.  1.50  H24  1.15 

I5R  .9K  H27  .  2.50 

221)4  .49  H2H  2.95 

MINIMUM  ORDER  S5 
QUANTITY  PRICES  ON  REQUEST 
All  tube  types  in  stock  now — subject  to  prior 
sole.  Prices  subject  to  change  without  notice. 
20%  DEPOSIT  WITH  ORDERS,  UNLESS  RATED 
All  Prices  FOB  NYC. 


150.00  i.A4 
.49  257 

1.25  2B7 

2  75  2V2G 


2  95  X/2t 

14  9$  T740  2.95  45K 

.75  XH.SO  5  95  OAKfJf 

.75  I  X 200  .75  65P5  4N5 

1.75  V70I)  7.59  6^1-7  IH52 

1.29  \R75  .9H  45X5(;X 

75  1R7H  75  45X7  IH52 

4.95  VR90  75  4A1)4 

.9H  VR9I  1.49  45l)7r; 

1.75  \RI05  .9h  45F4 

1.75  1RI50  .75  6AC;5 

.49'  VI  127  5  2  00  4AC;7 

.49  Mill  1.19  4tll4 

4  95  Ml  460  14  95  65J5 

.49  \\I44K  14.95  45F5 

1.50  W1  522  5  495  45K4 

.K9  Ml  542  150.00  45I5 

.79  55  1  414  105.00  451  7GT 

5.95  /22.5  1,95  4Af)5 

.9H  /BI20  4.95  4504 

.79  /R2200  150.00  4AC)7(:X 

.9H  /P477  I2I)PK  14  95  45R5 

1.49  052  1.49  4\S7(; 

I.9H  052  VR75  .9H  ^viO 

1.25  054G  1.04  451  4 

1.19  0B2  2.05  655  4 

1.25  0P2  VR90  75  6H4(; 

1.04  0X2  VR105  .9M  4^5 

1.04  01)2  VR150  .75  4H4<; 

95  OY4  -HH  4B7 

1.19  0/4  HH  4HH 


160  Greenwich  Street/  New  York  6, 


October,  1949— ELECTRONICS 


SEARCHLIGHT  SECTION 


CONDENSERS 


BARGAINS  IN 
NEW  METERS 


POWER  TRANSFORMERS 
ALL  117V.  60  CYCLE  PRI. 

40V IM'  m  S.'SO  ma.  5V  »  3 A. 
1600  V.  tiM.  bprm.  sealtMl 
72r>  0  72.‘iV.  60  m*.,  ST  # 

HA.  6  3V.  »  I  2A 
r.0V  <T  !•  l.'io  mA.  6.3V 
6A  hprm. 

245  0-245  10  70  IDA.,  6.3V  # 
6  2A.  1600V.  ln*<.  berm. 

110  0-110  0  225  IDA.  5V. 

HA  herm. 

600V.  CT.  <0  125  niA.  6.3V 
0  3.KA.  5V  0  3A.  1600V. 

ms.  berm.  .m'AIf^I 


VoltAge 

12 

15 

25 

000 

450 

300 

150 

25 

600 

3500 

25 

330AC 

440AC 

440.AC 

440 

7500 

500 

1000 

500 

5<I0 

4000 

330AC 

400 

400 

1000 

KMIO 

1500 

1500 

2500 

3000 

3500 

5000 


Cap. 

500 

1000-1000 

1000 

5x3 


3.65 
.  2.65 
tiliim. 

4  95 
.  1.96 
.  3.45 


C  2:i."*  3*  Rii  Mminiock  0  2  5  R.K, 
236  :r  Rd  .Mrt'imtork  (M  Ma.  D  C. 
'N  230  Hhunt  Aiailablt^  at  $1.00  PArh 


.546  0  .540V.  <9  650  n 

2350  0  2.H.50V,  »  3«» 
211K)V.  C.T.  0  500  mi 


SELENIUM 

RECTIFIERS 


6  4V.  0  HA,  1600V.  Uw.  berm 

H4*AlfHl 

.5V.  0  9A  3.500V  Ins.  hmn. 
24V.  0  lUA. 

6.3V.  0  .HA.,  2..5V.  0  2A  , 
b^rm.  m'aImI 

6  4V  0  10.4  .  6  3V.  0  5A  4 
1200V  tna.  h^rm.  !trAl«^l 
.5V  C.T.  0  ir,A..  16i>0V  \ns. 
hiirm  -aeAlM 


Volta  In  Volta  Out  Current 
18  14  2  AmpA. 

18  14  200  Ma 

10  H  200  Ma. 

125*  117  100  Ma 


Price 

•2.49 

.89 

.89 


BEAT  FREQ.  OSCILLATOR 

maainr!  A  iximpletrly  prrfAbrlrAtP«d 
UFO.  built  to  hgi'l  Rotcmmmt  dAnd 
snls.  usinit  clonr  toIrrAnce  t'otnponctitR. 
vrAmlc  tuhr  nockrts.  color  wlnna 

o  AX  xrid  lead  to  present  inter<«tA<e 
ulljr  encloNCEl  in  mKA)  box.  with  mount - 
All  hArduAre.  adjauable  pitch  control, 
u  And  6JM1T/G  tube  F^Aslly  pAddrd 
any  beat  Kre<i  dehire>l.  Driginally  built 
I  e«iulpnient  fur  tbe  B('660.  will  fit  any 
a'-urex  24  X  3  x  44.  Brainl  new  la 


OUTPUT 

TRANSFORMER 


All  117V  60  Ode 
unleita  otherwiHe  Indicated 
.Audio;  pri:  600  ohm.  C  T. 
balanced  to  600  ohm  Re¬ 
sponse.  1  db  from  100  to  4in1 
rp«  elect,  shield,  berm,  aealeil 
Mod.  output:  pii:  )’ P.  par 
6N7  olas.s  B.  to  8000  ohms, 
lierm.  sealed 

output :  6Y6  to  8  or  600  ohnis 
unbal.  line 

mike  to  line;  30  ohm  mike  to 
600  ohm.  C.T.  bal.  line.  berm. 

seAleil 

.Audio  input:  600  ohm  C.T.  to 
300  ohm  mike  or  unbal.  line, 
berm,  sealed 

mo<1ulatlon:  class  **A  B*‘  807 
platen  i3s00  ohms.  P  to  Pi 
to  t'lARS  ’V'*.  42.5V  0  240  ma. 
radio  145  to  1.3800  VIH'  ini. 
hemi.  sealed 

Btaii.  Restifler  and  filament ; 
.5V.  0  3A.CT..  5  V.  0 

•H  A  C  T.  55V.  DC  0  1.50  ma 
IH'.  berm,  sealed 
m.Hliilatlon;  IM».  R09  to  2400 


(hialitT  o« 
to  2  4  8 
mourned 
t'AT  ND 
SPWI.AL 


dormer  made  by  ININOAN.  6V6 
e  ('Oil.  Fully  enclosed  ihannel 
n  hole  ••enters. 


2.5  Mhy.  R.F.  CHOKES 


Choker  1*1. 


iiuid  on 
receiver 


OVERLOAD  RELAY 

WestmahouHe  overload  relay.  Adiiistable 
from  2.50  ma.  to  1  amp.  DC.  Maunal 
reset,  lieavy  construction,  coil  and  con¬ 
tacts  fully  enclosed  In  4'  alAs.s  shield. 
WORTH  Pl.KNTY. 

('.AT  NO  N  122  Q19  OC 

Y(>i:k  COST . «  I  AtD9 


NATIONAL 
450-550  KC  I.F. 
TRAN5F0RMER 

'>e«  it  again!  Oenmne  National 
K«'  I  F.  trandormers  Ideal 
vpeiimenter  or  serTiieman.  1  nit , 
air  pad'ler  eondensers  Isolated 
other  hv  an  internal  atumlnuml 
jfx  wound  coll.s  on  moisture: 
raniir  l>av»  Fully  encli>sed  in 
I  44^2Sx2  Fungus  pnaded 


SPST  5  V.D.C.  RELAY 

I'ompletely  encaMsl  in  ••ompact  roi 
6  V  D  V.  field  SI*ST  contacU  w 
up  to  .50  amps. 

CAT.  Nt»  N-120  * 

YOFR  COST . m 


Power:  Pri.  11.5V.  or  ROV — 
4»>0  to  12IKI  cycle  8e*'  6.4V.  0 
2.5A..  6.4V.  0  ISO  ma.. 

400V.rT  (4  :«  ma.  DC. 

herm.  seale«| 

Hate-  PRI  30  V.AC— 1020 
cycle*  Sec.  600  V  C  T.  0  25 
nia.  DC  herm.  sealed 
Comb.  Re«tlfier  plate;  300-0- 


COPPER  BRUSH 

Perfect  Replacement  copper  brush  for  c 
tranatat  or  heary  duty  motor 
4  ioiig.  "I  '  shaped  holder.  14*  pi 
t1i-\ible  pigtail  with  spaile  lug  attache<i. 
C.AT  NO  N  117 

KXTRA  SPM  IAL . 


12  V.  O.C.  KEYING  RELAY 


not  simultaneruislyi  full  ware 
rectifier  f.*r  2.50V  D  C  0  200 
ma  .  2II00A*.  insul.  herm  sealed 


DPDT  biah  speeil  keying  relay.  -HU 
coll,  in  grey  vaniimi  sealed  metal 
mounted  on  octal  base  Will  folli 
Words  per  minute  .Made  h\  Hi; 
Bf-nr.  Brand  new  in  original  box 
Cat.  No.  N  2U1  A 

Your  Cost  .  ^ 


Quantity  Price*  I'pon  RcEiueat 


CHOKES  -  REACTORS 
Cap.  Current  Rea.  Inaul. 
1^143  1.72  4 A  lO.OOOV 

U-554  20  125ma.  300 

475^’H.301  3  8  75  ma.  150  1500V. 

475-CH302  10  300ma.  100  7500V. 

14010  15  200ma  150  2000V. 

15406  12  225ma.  200 

510-\2  15  200ma.  145 

.S>16H85  2  5-24  50/400ma  53  lO.OOOV 

S-15H85  875  400ma.  45  lO.OOOV 

K('-r2  15  125ma  250  1 .500V. 

L-218  45  00 

T-46e55A  12  2I0ma 

*llenD.  .'healed 


RCA  630  T.S.  Power  Transformer 

Exact  Retlaceffient  Trantformar  far 
the  RCA  2I0T6.  both  pbytieally  and 
electrically.  Primary  115  V.  f^l  cy. 
y>ac.  3  1  32S-0-H35  V.  «  4iA>  ma. 

Sec.  5  V.  3  ampi. 

Sec.  33  12  6  V.  CT  Itf  10  amps. 

Sac.  34  6.3  V.  (A  7  amps. 

List  price  $40.00.  Weight  18  Ike.  Cat. 

No.  N.229. 


PLAQUE  RESISTOR 

1000  ohm*.  25  watt  wii 
non  Inductlre. 

CAT  NO,  N  108  * 

YOl  R  COST  .  #  1 


Your  cost  —  Speosal 


MINIMUM  ORDER  SS 
QUANTITY  PRICES  ON  REQUEST 
All  tnbe  types  in  stock  now — subject  to  prior 
sole.  Prices  subject  to  chonge  without  notice. 
20%  DEPOSIT  WITH  ORDERS,  UNLESS  RATED. 
All  Prices  FOB  N.Y  C. 


ELECTRONICS  — October,  I94» 


SEARCHLIGHT  SECTION 


RADIO-ELECTRONIC 

Components  by  the  Thousands! 


6  OUTSTANDING  VALUES 
FROM  WELLS’  FAMOUS  STOCK 


4ll 


Heavy  Duty  Blower 

Centrifugol  type  blower  for  cooling  your 
fronsmitter  or  dork  room.  Adjuttoble  oir 
control.  Capacity  200  CFM.  115  VAC.  Price 
only  $12.95. 

Junior  Centrifugol  Blower  with  75  CFM 
capocity— ’$6.95. 


S  Meter 

Add  on  S  meter  to  your  receiver  at  low  cost. 
High  grade  5  mil  movement.  2  inch  borrel. 
Only  $1.25. 


"  Serve  Amplifier 

^  -  Beoutiful  7  tube  amplifier  complete 

&  with  6  relays  for  servo  system  opera* 
lion.  Ports  clone  worth  severol  times 
O  our  low  price.  New  in  originol  pocking 
'  -only  $11.95. 


Fractional  H.  P.  Motor  ^  ^ 


Perfectly  built,  silent  running  motor  origi* 
nolly  built  for  ART/13  tuner.  3900  RPM. 
1/20  HP.  Instructions  for  operating  on  115 
VAC.  Mokes  o  fine  sewing  mochine  motor. 
Priced  very  low  ot  $7.95. 


Circuit  Breaker 

25  Ampere  circuit  breaker  protects  your 
equipment  in  cose  of  overlood.  Ideal 
for  replacing  household  fuse  boxes. 
Price  only  $1.95. 


Relay  for 
Electronic  Keyer 

Sensitive  type  relay,  3500  ohms,  SPOT 
contoct  for  use  in  electronic  keyer  de* 
scribed  in  QST  October  1948.  Our  stock 
No.  110.  Price  only  $1.50  each  or  $2.75 


WELLS 
TUBE  DEPARTMENT 

Brand  new,  standard  make  tubes  by  the  thousands  are  ready  for 
immediote  delivery  ot  the  lowest  prices  in  our  history.  Check  this 
list  for  exceptionol  values. 


Type 

01A 

1822 

1N21  Xtol  Diode 
1H218  •• 

1N23  •• 

1N23A'* 

1N27  ••  •• 

1R4  1294 

IRS 

1SS 

1S21 

1T4 

2C24 

2C26A 

2C34 

2J21A 

2J22 

2J24 

2J27 

2J31 

2J32 

2J33 

2J37 

2J38 

2J48 

2X2  879 

3A4 

3AS 

3AP1  CRT 
3822 

3824 

38P1  CRT 
3CP1-$1 
3C24  24G 
3D4/1299 
3FP7  CRT 
3HP7  CRT 
3GP1  CRT 
3Q5 
REL-S 

5AP1  CRT 

58P1  CRT 

SCP1  CRT 

5GP1  CRT 

5J23 

5J29 

SY3G 

4A4 

4A87 

6AC7 

4AK4 

487 

4BE4 

4C4 

4C4 

4C21 

4D4 

4E5 

4H4 

4J5  GT 

4J4  * 

4N7^GT 
4R7G 
4SFS 
6SG7 
4SH7 
4SJ7  GT 
4SK7  GT 
4SL7  GT 
4SN7  GT 
4597  GT 
7A4 
7A7 

7C4  1203 

7C7 

7E4 

7F7 

7H7 

7N7 

797 

10  VT-25A 


Type 

10Y  VT-25 

12A4 

12K8 

12SF7 

12SH7 

12SK7 

12SL7  GT 

12SR7 

12s82S  2  omp. 

13*4  Bollost 

15R 

FO-17 

REL.21 

2304  Bollast 

25Z4/GT 

28D7 

30  VT-47 

33  VT.33 

RK-34 


CF50  VT250 
CE9  72 
72  3624 
VR-75 


83V 

89Y 

VR.90 

VR-92 

100R 

FGO05 

VR-10S 

VU-111 

117Z3 

VT-127  English 
VT.127A 

VR. 1S0 
VT.158 
FG-172 
20SB 

211  (VT-4-C1 

21SA 

231D 

232B 

304TH 

304TL 

307A 

316A 

3S0B 

371B 

388A 

417A 

434A 

444A 

4S0TH 

GL-471A 

527 

WL-530 

WI. .S31 
S32A  1B32 
GLSS9 
NU-410 
HY.41S 
7006 
700C 
700D 
702A 
703A 
70SA 
707A 


Type 

707B 

710A 

713A 

714AY 

RK7156 

717A 

721A 

724A 

724B 

73SA 

726A 

730A 

801 

801A 

eo3 

804 

805 
803 

809 

810 
811 

813 

814 

815 
824 
829 
8306 

837 

838 
841 
843 
351 

WL-840 

861 

864 

865 
866A 
869 
869E 
872A 
874 
878 
930 

954 

955 
954 
957 

991  (NE-14) 
1005 


NEON  BULBS  FOR  RADIO 
NE-2  $0.04 

NE-15  .04 

NE-14  .24 

NE-20  .04 

NE-21  .24 

NE-48  .24 

NE-51  .04 


Distributors:  Our  standard  distributor  arrangement  applies  on  these  items. 


m  Order  directly  from  this  ad  or  through  your  local  Parts  Jobber. 

*^*-*'*  sll  CHICAGO  10,  ILL. 

October,  1949  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


PERMALLOY  SHIELDS 

for  CATHODE  RAY  TUBES 

3“  Shield  ...  . 

..*1.47 

S"  Shield  -  . 

■ 

..  l.»7 

NOW  AVAILABLE 

1000  KC  Cryntal . 

Socket  . . 


^SPICIAIS  OF  TMI  MONTH 


TUBES  I!  BRAND  NEW!  STANDARD  BRANDS!  NO  SECONDS!  COMPARE!  TUBES!! 


riiMH)  .  $I.W 
LK5H7A\  1.^5 
<'KURio  .  .!» 


.7^  ,  «AK6(i 
.♦7  6Aiir» . 
.44  ,  6AG7 


.8^  6AKK 
.84  AALA 
.47  AAQA 
.84  6A^ 

.45  8ATA 
.7.5  fiAl'A 


.74  ABfW; 
.84  ABIKi  . 
.84  ABJ6  . 

.74  ■  A<;4  , . . 
.57  .  . 


.44 

.74  AHA. 
.57  ’  AJ.S  .  . 
.57  AJA .  . 


.74  Al/AGA 
.84  AL7 
.44  AM7 
.34  (Hi? 


.35  A8n7GT. . 
.54  AHK.S  .  . 

.47  6.SF7  ,  .  . 


.84  t  6SI.7(iT  . 

74  HSNWJT  . 

.84  A?<N7(}T  . 

.37  AfiLJ" 

44  A.*'R7<iT  . 


OIL  CONDENSERS 

NATIONALLY  ADVERTISED  BRANDS 
All  Rotlngs  D.  C. 

2x.linfd.  600t  $0.37  lmf«L  2O0Ov  $0.97 

.Mmfd.  WiVr  .37  2infa.  2000v  1.27 

.5mfd.  OOOt  .37  4inf.l.  aOOr  3.77 

Imfd  600t  .37  Hmf.l  2000t  3.47 

2infd.  AUOt  .37  ISmfd.  2(iOv  497 

4mfd.  Wily  .87  4mfd.  25il0v  197 

8mfd.  60()v  1,07  2mfd.  25(Wy  Z37 

lOmfd.  600v  1.17  .Imfd.  280IH  1.27 

3t.lmfd.  lOOOv  .47  .25mfd.  1.47 

.25mfd.  lUOOy  .47  .Smfd.  260i)v  1.77 

Imfd.  lOUOr  .97  .OSmfd.  30lK)v  1.97 

2mfd.  l(M)Oy  .67  .28mfd.  300<hr  267 

4mrd.  KNIOt  .87  Imfd.  SOODr  2.87 

smfd.  I'XiOy  1.97  12mfd.  300)Jt  6.97 

lOmfd.  WKh  207  2mfd.  400nv  487 

ISmfd.  IOUOt  227  Imfd.  MOOr  497 

20mf(l.  IUOOt  297  .Imfd.  70nOv  297 

24mfd.  ISOOv  8.27  Smfd.  4000v  137 

.Imfd.  1750t  .87  2mfd.  SOOOv  3.47 

.Imfd.  2000?  .97  2x.lmfd.  TOOOr  3.27 

.25mfd.  2000V  1.07  .02mfd.  12000v  9.97 

.Smfd.  2000V  1.17 


HIGH  CAPACITY  CONDENSERS 
All  Ratings  D.  C. 

Imrd.  38v  63.47  200mrd.  38v  $  .57 


2i3S00mrd.  38v  63.47  200mrd.  38v 

ISOOiDfd.  3v  .37  lOOmfd.  50v 

aOOOmfd.  25v  3.47  4xIOmrd.  400v 


TRANSFORMERS— IIS  V.  80  Cy. 
HI.VOLTAGE  INSULATION 


1700V  a  4  ida;  A  3v  t*  lA:2Hv  A  2A  4.4H 

IA(N>v  4  m«:  700v  CT  ^  150  m*;  6.3v  n  ttA  5.47 
S2!WVS2Sv  AO  m«:  925v  ^  10  nia;  2x5v  ««  3A : 

A.3v  ^  3  AA  ;  A  3v  (4  2A ;  6  3v  44  1 A  .  4.47 

.SOO-O-SOOv  «4  1751114 .  .  ..  4.45 

SiHMKSOOv  35  nia;  262<0-2A2v  55  ma;  6.3v 

44  lA;  2x5v  <ct  2A .  .  .  4.4.4 

425-0-425V  <cs  75  ma;  5v  3A ;  A  3v  m  1  5A  3.48 
400>31S-0-100>315v  (8  200  ma;  2  5v  2\;  5v 

3A:2xA3v«|9A  .  5.45 

3j).^^ThVAA()v  ^  200  ma;  2  5t  ^  2A:  5v  4^  3A; 

3XA..3V  <4  6A--prl  no  220 .  4.27 

385^)-3S8v  ^  70  ma;  2  5v  <4  lUA;  5v  «4  6A;  5v 

«  3A .  4.44 

37.'WV375v  d  240  ma:  2.'^>-255v  12  ma.  4.48 


120-0>120v  A  50  ma  .  . 
HiMVHOv  44  225ma:  Av  ^ 

.3Av  rt  lAA .  4.44 

ISv  <4  15A .  8.45 


13  5VCTW3-25A  24? 


12  6v  CT  ©  IOA:  llv  t:T  ^  6  5A . .  4.44 

12v  CT  «_10a:  2XW  CT  tt  lOA .  7.44 

3x10  3v  err  d  7A  .  4  45 


A.3V  IaA:  2x2.5v  @  3a'.  2!47 

6  5v  M8A;A  5v  <«  5A:  5v  34 ;  2  .Sv  4s  I  75A  4.45 

A  3t  ^  lA;  2.5v  2A  2  25  6  3v  44  lA  .77 

5v  A  20A:  10  KV  liM .  4.47 

ifiv  Q  3A  2.5v  *8  2A .  2.471 

12  5v  ^  lOA .  2.451 


SELENIUM  RECTIFIERS 
Full  Wave  Bridge  Type 

INPUT  OUTPUT 

up  to  18v  AC  up  to  12v  DC  H  Amp. 
up  to  18v  AC  up  to  riv  DC  1  Amp. 
up  to  ISv  AC  up  to  12v  DC  5  Amp. 
up  to  18v  AC  up  to  12v  DC  10  Amp. 
up  to  IKv  AC  up  to  ]2v  DC  15  Amp. 
up  to  18v  AC  up  to  12t  IX^  30  Amp. 
up  to  3nv  AC  up  to  28v  DC  1  .\mp. 
up  to  30v  AC  up  to  28v  DC  5  Amp. 
up  to  36v  AC  up  to  28v  IK'  10  Amp. 
up  to  36v  AC  up  to  28v  DC  15  Amp. 
up  to  1 15v  .\C  up  to  lOOv  DC  .25  Amp. 
uptollSvAC  up  to  lOOv  DC  .ft  Amp. 
up  to  ll5v  AC  up  to  lfX)v  I>C  5  Amp. 
up  to  I15v  AC  up  to  lOOv  DC  3  Amp. 


to  by  3  400  ma. 
15  by  ^  70  ma 
12  by  (4^  150  ma 
5  by  65  ma 


FILTER  CHOKES 
HI-VOLTAGE  INSULATION 
ima..  ..  18.97  I  1  by  ^  8U<)  ma 


1.17  to  by  350  ma 

3.47  10  by  ^  200  ma 

1.37  10/20^  85  ma.. 


.05by  ^  I5affi|js.  .  7.97  I  15  by  ^  125 1 
I  byf^Sami*  .  6.97  I  i5hy44  100i 


4  by  #  600  ma  . 
200  by  ^  10  ma 
600  by  @  1  ma 
325  by  @  3  ma 


IVf  3hy^50ma . 27 

3,17  30  by  Dual(^  20  ma  1.47 

3.47  3/30  by  25i)  ma  .  3.47 


PHONE  DIGBY  9-0347 


RADIO  HAM  SHACK  Inc 

189  GREENWICH  STREET  .  NEW  YORK,  N.  Y. 


PRICES  SUBJECT  TO 
CHANGE  WITHOUT  NOTICE 
All  Merchandif*  GuorontMd 
F.O.B.  N«w  York  City.  Minimuin 
Order  $S.OO 
20%  Deposit  Required 


ELECTRONICS  — OrtolFer,  J949 


J 


SEARCHLIGHT  SECTION 


Finest  of  Surplus  PEAK  ELECTRONICS  CO.  FracUon  of  Cost 


CONSTANT  VOLTAGE  TRANSF. 

Thordamn.  Prf.  95.IU/IM-270  volti  €0  cycle'. 
Output  11$  volt*.  3$0  VA . t29.7$  pa. 


PANEL  METERS — BRAND  NEW 

2*  WESTON  .0.1  Ma  Oc  26  ohms  r—  .  .  %: 

r  GE  0-1  Ma  OC  (volt  Mala) . : 

r  GE  0.5  Ma  DC  (amp  acala) . I 

2*  WESTINGHOUSE  0-10  Ma  DC  . 

2'  GE  0-30  Volts  DC  1000  ohm/v  . 

2*  WESTON  0*250  Volts  OC  . 

2'  WESTON  150.0.150  Mkroamps  DC 
2*  GE  0*30  Amps  DC 

2*  GE  0-1  Amp  RF  (Internal  Thermo) . 

2*  WESTON  0.1  Amps  RF  (Internal  Thermo). 

3'  WESTINGHOUSE  0-2  Ma  DC  . 

3*  GE  0*15  Ma  DC  (^uare  Case) . 

3'  WESTON  ELECTRIC  0-90  Ma  DC  . 

r  DEJUR  0.100  Ma  DC  . 

3*  GE  0.200  Ma  DC  . 

S'  WESTON  0.50  Amps  AC 

3'  TRIPLETT  75  Amps  AC  . 

3'  WESTINGHOUSE  0.20  Ma  OC  . 


SCOPE  AND  FIL.  TRANSFORMER 


Pfi.  115  volts  60  cycles.  Sec. 
4400  volts  RMS.  5  volts  CT  3 
amps.  Insulation  15  KV  RMS 
test.  Hermetically  sealed.  Has 
insulated  plate  cap  lor  rectifier. 

^Made  by  Raytheon.  4*t  x  $  a 
5*,  .  Only  56.75 


HIGH  CURRENT  TRANSF.  820  Volts  CT  at  775 
Ma.  PH.  1 10  220  Volts  60  cycles. 

Fully  Cased.  Wt.  36  Lbs .  ...15.95 


UTC  type  PA  500C  ohm  plate  to  500  ohm  line 
6  ohm  voice  coil.  10  watts.  60  to  10.000  cps 
OB.  GREAT  VALUE  .  ea.  S 


ADVANCE 

D.P.D.T. 

ANTENNA  RELAY 

10  V.  60  cycle  coil  Steatite 
nsulation.  Only  51.95  each. 


PLUG  IN  CAPACITOR 

8x8  Mfd  600  volts  OC.  Oil  filled.  Plufs  into 
standard  4  prono  socket.  3*4  h  x  3*  •  w  x 
Tod. . 51.39 


THORADARSON  PLATE  TRANSF.  700  volts  CT  at 
145  MA  5V.  3  Amp.  6.3V.  4.5  Amp.  CT  Fully  shielded 
IIOV.  60  Cy.  Price  52.99  ea. 


ODDS  AND  ENDS  BARGAINS 
1000  VDC 

.004  1000  VDC  Micas  9  for  .99 

.01  600  VDC  Mica  Cond  9  for  .99 

GE  24V  OC  Relays  5  for  .99 

.02  400  V  OC  Tubulars  15  for  .99 

1000  MFD  Volt  Electrolytic  2  for  .99 

25  MFD.  25  Volt  Elect.  Tubular  6  for  .99 

JAN  60V  Tubes.  New.  Boxed  4  tor  .99 

.05  600  VDC  Oil  Tubular  .  .10  for  .99 

10  MMF  Midpet  Variable  Cond  4  for  .99 

Heineman  5  Amp  HO  VAC  CKT  Breaker  .99 

Heineman  25  Amp  110  VAC  CKT  Breaker  1.49 
2  MFD  250  VAC  Oil  Cond  5  for  .99 

Solar  .02  600  VDC  Dominoes  9  for  .99 

Elio  .0005  N750D  Ceramicons  15  for  .99 

.lx.l  2  KV  DC  Oil. Condenser  .79 

HAH  SPST  P.B  Switch  N  O  5  for  .99 

1/40  Amp  (25  Ma)  Littlefuses  15  for  .99 

.25  MFO  600  V.  Tubulars  6  for  .99 

C  O.  I  MFO  400  V  Oil  Tubulars  9  for  .99 

Butterfly  Cond  2*11  MMF  Ball  Beannps  2  for  .99 
50  MFD  50  Volt  Eloct.  Tubulars  5  for  .99 

.0015  5*c  Silver  Micas  9  for  .99 

Midpet  Closed  CKT  Jacks  7  for  .99 

CO  Type  4  .001  600  VDC  Micas  50  for  4.99 


CHOKE  BARGAINS 

6  Henry  50  ma  300  ohms 
6  Henry  80  me  220  oims 
8  Henry  160  ma  140  ohms 
i  5  Henry  250  ma  72  ohms 
6  Henry  300  ma  65  ohms 
4.3  Henry  62C  ma  42  ohms 
Swinp.  Choke  1.612  Henry  I  Amp‘100 
ma  15  ohm . 


DUNCO  RELAY  6  volt  60  cycle  coil  DPST  $1.39 


SCOPE  TRANSFORMERS 

Pn  HOV  60CY  ~  Hermetically  Sealed 
2500V  js  l2Ma 

2300  (A  4  MA.  2.5  Volts  %  2  Amps 
1050V  'tk  20Ma.  20V  4.5A.  2.5V  5A 


U.  H.  F.  COAX.  CONNECTORS 

83IAP.UGI2U.  UG. 1411.831,  R83ISP  .35 


PLATE  AND  FIL.  TRANSF  PRI  HO  v  60  cy.  sec. 
1120  volts  CT  a  600  ma.  6.iv  CT  r  3A.  2x$VCT 
a  6A  Hermetirally  sealed  59.95  ea. 


1500.  5(NM)  Ohm  100  Watt  Ferrule  Resistors. 
20.000  Ohm  50  Watt  Ferrule  Resistors. 

Any  Types  only  .10  each.  Min.  Order  50. 


FEDERAL  ANTI -CAPACITY 
SWITCH.  Double  Pole.  Double 
Throw  .  854  each:  10  for  $7.50 


HS  30  HEADPHONES 

250  ohms  imp.  Can  be  used  for 
sound  power  Telephones. 

Brand  new . 69  ea. 

LARGE  quantity  AVAILABLE 

AT  REDUCED  PRICE 


W.  W.  POWER  RHEOSTATS 

25  Ohms  25  WaM 
150  Ohms  50  Watt 
250  Ohms  50  Watt 
300  Ohms  50  Watt 
Dual  200  Ohms  50  Watt 

8  Ohms  150  Watts  .  . 


SELSYN  MOTORS 


WESTERN  ELECTRIC  MOTOR 

Input  HO  volts  60  cycles.  H  watts:  Torque  75  02.  in. 
0.65  RPM.  Ideal  for  drivinp  H.F.  Antenna.  Con. 
denser,  etc.  3'  diam..  3*  a"  tonp.  Complete  with 
capacitor  . .  .  53.75  each 


PHASE  SHIFT  CAPACITOR 


IIS  volts  60  cycles  Lorgc 
sixe,  high  torque.  Mode  by 
Diehl  Oftd  Bendix.  Ideal  for 
rototing  TV  beom,  etc.  Greet 
value  at  S6.75  per  poir. 


4  Stator  Sinple  Rotor. 
Rotatiun  C 


r.  0-360  Oeprees 
Only  52.95  each 


HIGH  VOLTAGE— CURRENT  MICAS 


GENERAL  PURPOSE  TRANSFORMERS 

Ideal  for  Bias.  Filament.  Isolation.  Stepdown.  etc. 
2  isolated  HOv  pr.  sec.  HOv  at  900  ma  plus  6.3  va 
2  amps.  Fully  cased  Now  51.49  ea. 


WESTINGHOUSE 


FILAMENT  TRANSFORMERS 

HOV  COCy  PH.  Fully  Cased. 

5  Volt  15  Amp 
2.5  Volt  10  Amp 

2.5  Volt  CT  21  Amp 

6  3  Volt  to  Amp 


Type  MN  Overcurrent 
Reloy«  Adjustable  from 
250  mo.  to  1  amp.  Ex- 
ternol  Push  Button  Re¬ 
set.  Enclosed  in  gloss 
cose  Hond  colibroted 
odjustments,  only  $5  95 


VDC  Price 

600  5  .18 

600  .36 

600  .26 

600  .36 

600  .36 

1  KV  .45 

1  KV  .56 

1  KV  .55 

1200  .35 

1500  65 

1500  .75 

2  KV  .K6 

2  KV  96 

2500  .45 

2500  .55 

2500  1.35 

3  KV  66 

3  KV  65 

3  KV  .  76 

3  KV  1.34 


MMF  VDC  Price 
C  .006  3KV  51.56 

D  .002  3  KV  .76 

C  .0001  5  KV  .76 

C  .0005  5  KV  .85 

C  .0015  5KV  1.66 
C  .003  5  KV  1.66 

C  .005  5  KV  3.56 

B  .007  5  KV  3.75 

B  .002  6  KV  3.56 

B  .003  6  KV  3.75 

A  .004  6  KV  4.65 

B  .006  6  KV  4.35 

H  .0005  H  KV  2.66 

B  .001  8  KV  3.35 

B  .002  H  KV  4.66 

B  .003  8  KV  4.75 

B  .004  8  KV  5.56 

A  .0098  15  KV  33.56 

A  .<M)59  18  KV  38.56 

A  .0013  30  KV  36.56 


MULTIPLE  SECONDARIES 

5'4V  CT  2IA.  7.5V  6A.  7.5V  hA 

6.3V  21  Amp.  6.3V  2A.  2.5V  2A 

5  Volt  4A.  6.iV.  3A 

2.5V  CT  20A.  2.5V  CT  20A 

2.5V  CT  lOA.  lOV  3A.  5V  3A.  5V  3A 


WIRE  WOUND  RESISTORS 

5  Watt  type  AA.  20.25.50-200.470.2500. 

4000  ohms  ( 

10  watt  type  AB.  25.40.84.400.470-1325. 
1000-2000.4000  ohms 

20  watt  type  OG.  50.70.100-150-300.750. 
1000.1500.2500-2700-5000.7500 
10000.16000-20000-30000  ohms 


MEGOHM  METER 


Industrial  Instruments  model 
L2AU  HO  220  volts  60  cycle 
input.  Direct  readinp  from 
0-100000  mepohms  on  4" 
meter  can  be  extended  a 

to  500000  megohms  A 

with  external  supply  ^ 

Sloping  hardwood 
Cabinet  iS'xS'xKT 
Brand  new  with  tubes 
plus  running  spare 
parts  including  extra 
tubes.  Great  value 
Only  569.50 


30  WATT  WIRE  WOUND  RESISTORS 

Ohms:  lOO- ISO- I500-2500.3k-4k. 4500-56-5300. lOk 
I5k-I8k.40k  .15  ea.  8  for  99 


OIL  CONDENSERS 


6  mfd  2COO  vdc — 3.95 
2  mfd  4000  vdc — 1.95 
I  mfd  5000  vdc — 1.50 
.1.1  mfd  7000  vdc— 2.25 
.1  mfd  7500  vdc— 1.95 
I  mfd  7500  vdc— 9.25 
.OI/.OI  mfd  12  kv 


ADJUSTABLE  RESISTORS 


20  Watt: 
50  Watt: 
75  Watt: 
100  Watt 
150  Watt 


Precision  J5  Meg 
Non-induefive,  I  waft, 
in  gloss  29  ea  10  for 


Accuracy  Reiiitor, 
hermelicolly  sealed 
$2  50 


.005  .01  mfd  12  kv 

dc— 5.50 

.65  mfd  12.500 

vdc— 12.95 
.75/. 35  mfd  8/16  kv— 7.95 
2  mfd  18  kv  dc— 59.50 


1%  PRECISION  RESISTORS 

2000.2500-5000-8500-10.000  ohms  < 

50000-95000  ohms  < 

lUOOO-750000-1  meg  < 


5C  megohm  35  watt  Resislor  with 
mount  SI. 95  each:  10  for  515.00 


Tremendous  stocks  on  hond.  Please  send 
requests  tor  quotes  Speciol  quontity  dis¬ 
counts.  Price  fob.  N.  Y.  20%  with  order 
unless  rated,  bolance  C.  0.  D.  Minimum 
order  $5.00 


PEAK  ELECTRONICS  CO. 

188  Wdshington  St.,  New  York  7,  N.  Y. 


PHONE  CO  7  €443 
DEPARTMENT  EA 
SEND  FOR  BULLETIN 


October,  7949  —  ELECTRONICS 
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SOnOMFD 
MOO  MFD 
1000  MFD 
2000  MFD 
2,V)0  MFD 
1000  MFD 
2X^VX)  MFD 
IMO  MFD 
4000  MFD 
3000  MFD 
100  MFD 
MO  MFD 
2000  MFD 
1200  MFT) 
200  MFD 
500  MFD 
125  MFD 


Inpvt 

•-ISVAC 
Type  4 

Bl-25r) 
Bl-fiOO 
Bl-1 
B1-1X5 
B1-3X5 
Bl-5 
Bl-10 
Bl-15 
Bl-20 
Bl-30 
Bl-40 
Bl-50 
Bl-M 
Bl'80 
Input 
0- 36V  AC 
Type  I 
B2-150 
B2-250 
B2-300 
B2-450 


Output 

^12*VDC 
Priee 
9  .W 

1.95 

2.49 

2.95 

4.50 

5.95 

9.95 

19.95 

15.95 

24.95 

27.95 

32.95 

36.95 

44.95 
Output 

0-26*VI>C 

Priee 


Current 

250  MA 
500  MA. 

1  AMP. 
1.5  AMP. 
3  5  AMP. 
5  AMP. 
10  AMP. 
15  AMP. 
20  A.MP. 
30  AMP 
40  AMP. 
50  AMP. 
00  AMP 
JV>  AMP 


Input 
0-l26VAr 
Type  4 

3B7-4 

3B7-6 

3B7-1.5 


t'urreni 
4  AMP 
0  AMP. 
15  AMP 


f'nrrenl 
150  M  5 

2  .50  M  5 
300  MA 
4  50  M  A 

1  AMP 

2  AMP. 

3  5  AMP. 
5  AMP 

10  AMP. 
15  AMP 
20  AMP 
30  AMP 
40  AMP 


Input 
9-214VAC 
Type  4 

3B13-4 

3Bl3-fi 

3BI3-15 


B2-3i5 
B2-5 
H2-10 
B2-15 
B2-2n 
B2-30 
B2-40 
Input 
•-54VAr 
Type  4 
B.3-150 
B.3-2.50 
B3-fl00 
B3-5 
b3-10 
Input 
0-72VAC 
Type  4 
B4>000 
B4-3 
B4>5 
B4-10 
Input 
•-116VAC 
Type  4 


i  iirrent 
4  AMP 
fi  AMP 
15  AMP 


i'urvent 
150  MA. 
250  MA. 
600  MA 
5  AMP 
10  AMP 


Priee 

13.25 

7.95 

9.95 

12.95 

13.95 


Type 

HY5 

HY8X5 

HYIO 

HY12 

HY15 


Output 
^  K*Vl>C 
Prfee 

96.95 

10.95 

14.95 

17.95 

20.95 

38.95 

36.95 


Current 
10  AMP. 
20  AMP 
30  AMP. 
40  AMP 
50  AMP. 
80  AMP. 
120  AMP. 


Current 
600  MA. 

3  AMP. 
5  AMP. 
to  AMP. 


Current 


8t»ndnrd  Brsode 
12  Mmrd  20  Kv. 

SO  Mmfd  20  Kv. 

SO  Mmfd  32  Kv. 


SEARCHLIGHT  SECTION 


ELECTRONICS  — October,  1949 


RECTIFIER  CAPACITORS 


12VDC  l.»t 
I2VDC  *.»5 
15VDC  .»« 
ISVDC  l.«* 
I.WDC  l.*5 
■«VDC  l.*5 
2.SVDC  1.4S 
30VDC  2.4# 
30VDC  *.25 
MV  DC  *.25 
.-.nVDC  .»8 
■tOVDC  l.SS 
V)Vr>0  *.25 
■jlVDr-  s.M 
l.WVDC  l.«» 
200VDO  ».2S 
aSOVDC  2.49 


RECTIFIER  TRANSFORMERS 

All  Prinurie*  IISVAC  50/M  Cydea 

Typo  f  VoltB  Ampm.  Pricr 

.\F1.5-12  15  12  ».95 

TXF3»-2  3«  2  S.95 

T.\F3ft-5  .16  5  4.95 

TXF96-10  38  10  7.95 

TXF36-15  36  15  11.95 

T.XK36-20  36  21)  17.95 

XFC18-14  18  VCT  14  5.95 

An  TXF  Typta  are  Tapped  to  Deliver  32. 
34.  36  Volta.  XFC  type  ia  tapped  to  de¬ 
liver  18.  17.  18  Volta  Center-Tapped. 

RECTIFIER  CHOKES 


RECTIFIER  SURGE  PROTECTION 

When  an  intiuclive  !>»'  circuit  m  opened. 
H  hiKh  voltaiKe  surKc  ia  producetl  that 
may  damuKe  a  rertitier  po\Rer  supply. 
Thin  tIanKer  can  t>e  redureti  by  the  ap¬ 
plication  of  a  n<in-lin«‘ai'  reaialance  de¬ 
vice  known  an  Thynte,  Further  Infor- 
niaiiun  will  be  found  tn  catalog  :;719. 

RECTIFIER  MOUNTING  BRACKETS 

For  Typee  Bl  through  B6.  end 

Type  Cl .  .  . . 9  *95  per  set 

For  Types  B13 . 70  per  set 

For  Types  3B .  1.05  per  set 


RECTIFIER  KIT  :^612-10 

0  nnd  It  VDC  at  10  Amps. 

This  unit  will  deliver  unflltsred  dirset 
current  for  operation  of  motors,  dyna« 
motors,  solenolda  slsctroplatlng.  battery 
charging  and  similar  equipment. 

Tbs  following  components  are  supplied: 
1  sa.  Pull  Wavs  Bridge  Rectifier 
1  pr.  Rectifier  Mounting  Bracksta 

1  ea.  Transformer  116  VAC  60/90  CPS 

2  sa.  Bllver-Platsd  Binding  Posts 
1  ea.  4*posltioo  Tap-Switch 

1  ea.  Fuse  and  Fuse  Holder 
1  ea.  Lins  Cord  and  Plug 
1  ea.  Pilot  Light  Assembly  snd  Bulb 
The  primary  of  the  transformer  Is  multl- 
tappsd  permitting  adjustmenrof  the  DC 
^^utput  voitasea 

Complete  witli  achematic  diagiam,  ahpg. 

.  $15.95 

Filter  Kits  For  ^612-10 

1  Section  choice  input,  10%  ripple.  9  9.94 

2  Section  choke  input.  2%  ripple. ..  19.99 


WR/re  fOR  SlLiNIUM  RlCTtfltR  CATALOG 
97  i9  ON  COMPANY  LtTTlRHiAO 


0PAD-G/f££U 

•*  co/nPAf/y  -  >; 

71  Warren  St. 

New  York  7,  N.  Y. 

Phone;  Blekman  3-7385*6 


S£l£HWM 

R£CTtFI£RS 

- and - 

£L£CJR0HfC  COMPONFHTS 


SINGLE  PHASE  FULL  WAVE 
BRIDGE  RECTIFIERS 


THREE  PHASE  FULL  WAVE 
BRIDGE  RECTIFIERS 


Output 

0-  i3o*vnc 

Price 

$32.95 

48.90 

70.00 

Output 

0-250*VDC 

Price 

959.00 

91.50 

120.00 


SINGLE  PHASE  FULL  WAVE 
CENTER  TAPPED 
RECTIFIERS 


Input 

lO-A  lOVAf' 
Type  4* 

Cl-10 

Cl-2(» 

Cl -30 
CI-40 
Cl -50 
ri-80 
Cl-120 


tUalUn'”  \  B6-1X5  I  SAMP. 

\  itp 

1  •  \ 

I  w*  •*'*  ^  **  **  ^  miMvoo  600  m! 

I  B13-IX5.  1 .5  AMP. 

B18-5  SAMP. 

B13-10  10  AMP. 

*Sefe€t  Propm  CopocHer  to  ObioUt  Hifber  VDC  Thon  fntficwted. 


9.98 

1.25 
I..50 

1.95 
9.9$ 

4.95 

6.95 

9.95 
15  95 

24.95 
27.9.5 

36.95 

44.95 
Output 

a-38*VDC 

Price 

91.25 

1.95 

9.25 

19.95 

24.95 
Output 

0-50*VDC 

Price 

99.95 

14.95 

17.95 

27.95 
Output 

0-90*VDC 

Price 

91.95 

2.96 

6.95 

9.95 

10.95 

18.95 

24.95 

96.95 

64.95 
Ontpul 

0-190*VDC 

Price 

912.95 

19.95 

95.95 

48.95 

69.95 


VOLTAGE  REGULATORS 

These  solenoid  operated  carbon  pile  reg¬ 
ulators  will  stabilise  the  output  of  12-18 
VDC  power  tuppliea  simply  by  eonnect- 
tng  the  coil  leads  scross  the  output  of 
the  rectifier,  and  the  carbon  element 
leads  in  series  with  the  load. 

Price  each  . 89.49 

D-C  POWER  SUPPLY  FTR  9377-AS 
Rating  116  VAC  to  116  VDC.  .77  Am- 
perea  Operates  fana  motors,  magnetic 
chucks,  business  machtnea  relaya  etc. 
Descriptive  literature  availsbla 
Complete,  ready  to  operate . 916.90 

D-C  PANEL  METERS 
Attractive,  rugged,  and  reasonably 
priced.  Moving  vane  solenoid  type  with 
accuracy  within  6%. 

0-6  Amperes  D-C  Any  range 

0-13  Amperes  D-C  $2.49  t** 

0-15  Volts  D-C 

Minimum  ordar  $3.00.  No  C.O.D.'t 
under  $25.00.  25%  dapasit  an 

C.0.0.  Add  10%  for  Prapaid  Par. 
cel  Pest  and  Handling.  Tarmi:  Nat 
1 0  day*  in  Hia  prasanca  at  apprevad 
credit. 

All  prices  subject  to  ckango  witboat  ooticc. 
Orders  Promptly  fillod  from  Out  Stocks 
All  Pricut  F.O.B.  our  HYC  WaroAeusu 


VACUUM  CAPACITORS 


OIL  CONDENSERS 

]  Mtd  200VDC  Bathtub . 8  .tO 

5  Mtd  400VOC  tel. phono  typo . 26 

2  Mtd  400VDC  Bathtub . SO 

2X.I  Mtd  tOnVUC  Bathtub . 36 

6  Mtd  600VDC  w/mt«  Clamp . 76 

10  Mtd  440VAC/1600VD  w/Brkta. . .  1.66 
I  Mtd  (eOVAC/tOOOVDC  w/Brkta.  SJW 
16..1S  bird  8000VDC  Voltac.  Doublar 
Typa  26rS81  w/Brkta . 8J6 

SYNCHRO  MOTORS 

Type  IP  Speeial-*KS-6B49.  LI  Western 
Klectric  116/00  VAC — 4U0  Cycles 
Brand  new,  boxed.  CO  AA 

Price  Each .  #O.WV 


ATTENTION!!! 

tulletin  #71 3p  listing  vorious  government 
•nd  commerciol  surplus  items,  it  now 
•voiloble  upon  roquest. 
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SEARCHLIGHT  SECTION 


ELECTRONICRAFT 


INC. 

5  WAVERLY  PLACE  TUCKAHOE  7.  N.  Y 

PHONE:  TUCKAHOE  3-0044 


SHOCK  MOUNTS 

(M.  r  »  r  »  IV . 


MERCURY  CONTACT 
RELAYS  m 

WESTERN  ELECTRIC 


RADAR  TUBES 


SJ62  BlacnetroD 
2»14<3010  me..  21 

4CSS  Tta jrmtron . . . . 
7BP7  CsthcMle  lUy 


PARABOLOIDS 

17H*  dlABMUr,  iDuii  in«<n«slum  dlaho,  4  laehM 
K«lnforc«d  t>«rlmeter.  TVo  MU  of  mountlOR 
brockeu  oo  r«or.  Op«iliiR  ot  apex  for  ira?afuMo 
(Upole>  MMOibly  m*  z  IH*. 

Brand  new.  per  pair,  $8.75 


MODEL  AN/APA  10 
PANORAMIC  ADAPTER 

Provides  4  Types  of  Presentation: 
(1)  Panoramic  (2)  Aural 
(3)  Oscillographic  (4)  Oscilloscopic 

l>«zlgiio<l  for  tiM  with  reoelTlDi  «qulp(&«>nt  AN 
ARB-r.  AN/ABR-6.  AN/APR-4,  8CB-M7  or  aoy 
reofilTer  with  l.K.  of  455kc,  5.2iiie.  or  SOmc. 

With  21  tutMs  incdudlog  8*  ooDpe  tube.  CoorertoA 
for  opMatlon  on  115  T.  60  epote  tourot. 

InclaSu  so  T.  M .  $195.00 


TYPICAL  APPLICATIONS  'll 

•  Hlfh  BMtd  Myinf 

•  Tabulatini,  lortlnt  and  computini  nachinM 

•  Relay  Ampliflen 

•  Vibrator  Power  Suppllee 

•  Serye-nechanUmB 

CHARACTCRISTICS 

•  Hlph  speed  of  eperatlee 

•  Coastant  operatlfip  characterlstlee 

•  Freedeai  froM  ebatter 

•  Hlph  eurrent  capacity 

•  Lonp.  treuMe-free  service 

^•1.  Polfc  OwM  Threw  COTUeti.  Tw.  Mita 
700  .hn.  thd  3300  .hwi.  OMretlfif  current  with 
»iU  eonnnetnO  in  htIm  S.S  nit.  RcIntM  current 


SOUND  POWERED 
FIELD  SETS 

TYPIC  TP-8 

**  '  £/  No  batterlea  newded. 

Brand  new  lo  Water- 
\  M  proof  fabric  chirylng 

:  j/  p«,  Unit . $29.50 

^  Per  Pair .  55.00 


When  UNratcO  unOir  cmcIOcO  cnnOltIcni  thlc 
rainy  hu  t  llfn  enreettney  nt  lOOO  hnun  tl  SO 
operatioas  per  seeend. 

Onrnll  Innith— 3.3/r.  Ovcrtll  Olt.— I.S/ir 

PronU  new  a  m  b 

Priced  at  a  traction  \  A  /  S 
et  CerernnMnt  coft  •Pn^.n  «/ 

Send  for  4  pofe  Technical  dote 


W.  E.  CRYSTAL  UNITS 
TYPE  CR-IA/AR 

.vallaMa  la  aaaattty-^ellewlnf  frtaueaei 
6610  •  ^  •  6370  •  6470 . 6610 . 6610 


(Hftbat: 

1200  volu  D.C.  at  1.5  UA. 

4*)0  volta  D.C.  at  180  IfA. 

6  4  A.C.  TolU  at  0.8A  (Ina.  for  1500  v.  D.C.) 
llteludep  tubea:  1— 5B4aY.  1—2x2,  1— OAKS, 

rsthoda  ray  tuba  aocket.  reaUtance  capadtanoa 
tUter.  two  focus  controla.  an  intensity  control  and 
6AKS  relnserter  circuit.  H* 

Brand  new.  ('omplete . 


THERMOSTATIC 
TIME  DELAY  RELAY 

Amperlta  typa  115  No-4S. 
Heater  roltaie  115Y.  Normally  open 
8P8T  contacts.  45  sec.  delay.  Contact 
raUnt  115V-3A.e  A.C.  (or  440V..  A.C. 
2A.I  max.  roltaie  on  oontacta— 1000. 
max  roltaie  bet.  contacu  and  beater  • 
1500.  Size  3  0/32  x  1  oreraU. 
lladA  for  U.  S.  Navy. 

New  Surplus . $1.10 


25,000  Volt 
Inerteen  Filled 
H  MFD.  Type  FP 
CAPACITORS 
Brand  New  .  .  $23.5 

Shipping  weight  3S  lbs. 


VOLTAGE 
REGULATOR 
CHASSIS 
AN  APA-IO 

OonsUta  of  8  filter 
capacitors,  choke,  2- 
TB150  tubea.  etc. 
Can  ba  used  to  reiu- 
late  any  300  rolt, 
power  aupply  and 
proridea  300  and  150 
rolt  rimilated  tape. 
CMnplete  as  shown. 

Price  $4.95 


SYNCHROS  in  Stock 

Navy  Typen,  5F,  BIHi,  MF,  BSIMi.  eDO 
Prices  on  request 


LINEAR  SAWTOOTH 

POTENTIOMETER 

W.E.  No.  KS  1S13t  I 

Input  14  rolts  D  C.  Output  rarlea, 
In  aooordanoe  with  linear  sawtooth 

Brand  New  ....  $5.75 


f  WESTERN  ELECTRIC 

TypaO  #0173312 

SOUND  POWERED 
CHEST  SETS 

Ne  Batteries  Reauired 

Ideal  fer  talevliion  InstaMere,  ar  any  antenna 
measuraaient  werlt.  Leaves  hands  free  te  make  ad- 
lu$tMent$.  Coniists  af  mieroahens  and  haadsel  aa 
illustratsid. 

Brond  New  Eoch  $19.50 


MOTOR 

GENERA 


SELENIUM 

RECTIFIER 

Bridtn  TyM 
Inout :  3<  V  AC. 

Output:  18  V.  DC..  1.1  Ampa 

Brand  New..  $2.75 


RADAR  COMPONENTS 

CRP-23AGC  Load  Dividers  for  use  with 
S.G.  Modernization  Kits.  New. 
CBM-50AFO  Nary  type  Radar  Repeater 
Adapters.  New  and  complete  with  14 
tubes,  coax  fittings,  installation  plans 
and  wiring  diagrams. 

SO  Scries  Rodar  P.P.I.  Units  and  accessory 
Control  Panels.  New. 

Syncho  Amplifiers.  New. 

Type  CARD  23AEK  Bearing  Control  Units. 
New. 

Type  T.D.Y.,  SO-1,  SO-13,  SO-3  Radar 
Antenna  Assemblies.  New. 

Radar  Crystals  Raytheon  98.35  KC. 

Type  SO-11  Radar  Modulator. 

Type  SO-1  ond  SO-13  Transmitter  Receiv¬ 
ers. 


Allis  Cholmcrs  115V.  D.C.  to  120V.  60  cy., 

1  Ph  1.25  K.V.A.,  P.F.,  .SO  Centrifugal  storter. 
Fully  enclosed. 

New .  $97.50 

Some  os  obove  but  for  230  V.  wiwc  nn 

D.C  input .  ♦lAP.gw 

O'Ktcfi  ond  Merritt,  115V.  D  C.  to  120V. 
AC.,  50  cycles,  2  K.V.A.,  Pf.  .9. 

New . $165.00 

Diehl  120V  D  C.  to  120V.  A.C.,  60  cy.,  1  Ph. 
2.5  K.V.A.  Complete  with  magnetic  controller, 

2  field  rheostots  and  full  set  of  spart  ports  iu- 
cluding  spore  armatures  for  gonorator  and 
motor. 

New . $185.00 

Etactroiia  Dynomotor  105/130  V.  D.C.  ot  6 
ompt.  to  26  or  13V.  D.C.  ot  20  amps,  or  40 
amps,  rosptetivtiy.  Fully  filttred  for  rodio  uso 
ond  complata  with  Squora  *'D"  lintswitch. 
Nory  type  CAJO  211444. 


STEPDOWN 

TRANSFORMERS 

Input;  115  Y.  60  eyolaa. 
Output:  20  V..  at  10  ampa. 
Alan  tapped  at  6V.,  for  ^o( 
nibt.  Ideal  for  Selenjum  Bec- 
tlfier  ApitUcatlona.  etc. 

Brand  New.. $2.45 


RELAY 

C*lare  octal  base  Balay 
No.  30FMZ  115Y.  60 
cy.  0.140  amp.  Baa.  75 
ohms.  Makes  two  breaks 


All  prices  indicated  are 
FOB  Tuckahoe,  New 
York.  Shipments  will  be 
made  via  Railway  Ex¬ 
press  unless  other  in¬ 
structions  issued. 


All  merchandise  guaron- 
teed.  Immodiota  dalhrory, 
subioct  to  prior  eolo. 

All  Prieet  Subj0et  to 
Change  Without  Notice 
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FREQUENCY  METER.  to  95  eyelet.  James 
Kiddle  Co.,  tnw  MK-11,  Frahm  Tlbratlnc  reed 
type,  11  reedfl.  100  to  150  toll  operation.  3^* 

round  flush  baJtellte  case . 17.50 

FREQUENCY  METER.  JKT  30  F.  Dual  Kante 
covem  freoueiic7  ranges  from  49-52  cycles  and 
Vt-62  cyclMi:  l>ual  element,  vibrating  reed  tvpe, 

US  roll.  3H*  rd  flush  metal  case . $5.95 

FREQUENCY  METER.  lUnge  350  to  450  eycleii. 
119  volt  A.C,  Iron  oors  dynamometw  type  move¬ 
ment.  S  cycleH  per  scale  division,  bUck  scale 
luminous  markings,  Weston  Model  037  3H*  Air¬ 
craft  style . $4.95 

DECIBEL  METER.  Weston  301  type  01.  minus  10 
to  plu.s  6.  3W*  rd  fl  Itake  case.  6  kHV  600  ohms. 
Zero  DB  equals  1.9  roll.  High  speetl  type  .20-. .35 
Sec«inds  to  final  reading.  Only  2-64L  overtbrose. 
5000  ohms  at  Zero  UB,  16-50  Damping  factor, 
i'umplete  with  external  wire  wound  precision 

reelHtors  to  extend  the  range  to  any  or  all  of  the 
following  ranges: 

— 20  to  plus  16  DR 
^30  to  plus  26  DH 
—40  to  plus  36  DB 

Idcsl  for  sound  and  broadcasting  arndlcations. 
Total  List  Price  $37.50  Your  Cost  Only  $11.50 

DECIBEL  METER.  Weston  506.  minus  10  to  pliLs 
6  DK  2  Vi*  round  flush  hakelite  case.  Klsck  scale. 

luminous  markings . $4.50 

SIGNAL  STRENGTH  **8”  METER.  .5  M  A.  6  ohms 
Zero  right  movement.  Scale  calibrate*!  minus  6 
to  plus  100  DB  above  1  microvolt.  Illuminated 

»<^le  . $4.50 

PORTABLE  A.C.  AMMETER  0-3  and  0-19  Ampa 
A.C..  Weeton  MiKlel  52k  Complete  with  leather 

carrying  case  and  test  leads . $12.50 

PORTABLE  O.C.  MILLIAMMETER.  Ibial  Range. 
0-25  and  0-250  M.A..  WVstnn  Mo*!.-!  264.  mounted 
on  vertical  stand  with  test  cord.  Scale  approxi¬ 
mately  4Vi*  long . $9.00 

PORTABLE  O.C.  VOLTMETER.  0-10  Volts. 
Weston  Model  4Hfi,  J25  ohm.s  per  volt,  similar  to 
Model  523  meters  . . $9.50 


A.C.  VOLTMETERS 

•-IS  G.E.  AW-4I.  r  B-B  bl  M.  Sldtsl  Corn 

0-15  G.E.  AO-Il.  r  B  B  bl  ic . M.OO 

0-15  Wntan  ITO.  3*  B-B . M.50 

0  15  W.H.  NA-35.  3-  R-B . $S.»5 

0-40  WMtsn  517,  r  B  M  400  C)cl. . 43.50 

0-40  W.H,  NA-S3.  r  R  B  400  cjcl« . $3.5« 

0-75  WmIm  517.  r  B-M  ntif  mtd . $2.>5 

0-1.50  Tri*l.*7  .331  JP,  3*  R-M . $4.00 

a-150  Trlolrtt  331-jr.  3*  R  II  . $4.50 

0-150  Triolatt  331  JP,  3*  B  II  W/B.«l.«or  for  3l«l 

Volta  . 15.50 

0  300  Triplet  $31-0.  r  R  51 .  00 

0-300  Burllnol.n  ISA.  2- H  M .  $5  00 


A.C.  VOLTMETERS 


6-126  MASImpsen  25.  3*  K-It . 

6-1  G.E.  DW-44.  2*  R  B  bl  sc . 

0  1  G.E.  DW-44.  r  U-B . . 

0-1  G.E.  DW-52.  r  R  11 . 

0-1.5  G.E.  DW  52.  r  R  M  bl  te . 

0-1.5  Weston  507.  r  R  M  hi  si- . 

01. 9  Westen  425.  3*  R  B  . 

0  2  Simpson  13.5.  2*  R  U . 

0-2  Weston  425.  3*  U  B . 

0-2.9  Woston  .507.  2*  R  B  . 

0-2  5  McCIIntock.  3*  It  B  SC.  glS-lll 

0  2.9  Simpson  55.  3*  R  B . 

0  2.5  Westen  425.  3*  K  B . 

0-2-5  W.H.  NT  55.  3*  II  H . 

0-5  W.H.  NT  35.  3*  R  B . 

0-3  Westen  425.  5*  R  B . 

0-3  Weston  425.  3*  R  B  W'Kxt  couple 
0-5  G.E.  I»0-44.  3  K  B  W/Kxt  couple. 

0  5  6  E.  lM>-44.  r  K  B  . 

0  6  G.E.  DW-44.  2*  R-B  hi  sc . 


WESTON  341 


0-150  Velti,  Qoctrodvuamometer  tvpe.  *4  of 
Accuracy  on  D  C.  AND  A  C.  FROM  25  to  1299 
CYtlaCS.  Indicates  true  r  m  t  voltsge.  Shielded 
miwemcnt.  3.9  V  A.  power  consumption.  Complete 
In  mshogany  rwrrylng  case  with  cover.  Even  though 
these  Instruments  sre  Brsnd  New  Surplus,  we  hsd 
Weston  rheik  each  end  every  unit  and  furnish  a 
NEW  Certlflcate  to  guarantee  the  accuracy  of  each 
Instrument.  Ural  for  uie  to  conjunction  with  Miidel 
511  Potential  Transfurmer  to  extend  the  range  te 
756  A  1599  volts. 

New  In  original  manufacturers  boies. 

Uiit  Price  1226  50  Your  Cost  Only  $115.00 


A.C.  AMMETERS 


6  36  Triplett  331-JP.  T  H  H  . $4  00 

6  36  Triplett  332  JP.  3*  R  M .  $3.50 

6-50  G.E.  AO  22.  3*  R  B .  . $4.50 

6  .56  W  H.  NA  35  3*  R  B  $4.50 

6  60 '126  Burl  .32XC.  3*  R-B  W/Ext  Tramsformcr 
$7.50 

6  60/126  Burl  32XC.  8*  R  B  without  ext  Trans- 

fonn4*r  .  $4.50 

0  t56  G.E.  AO  22.  3*  R  B  5  Amp  mvt.  with  est 
Trans . $7.50 


COMBINATION  OFFER 

30  Amp  A  C,  Meter  1.30  Volt  A  C.  Meter— Triplett 
3.31  JP  ;{•  rd  n  bake  case, 

BOTH  METERS  FOR  $7.9$ 


D.C.  MICROAMMETER 

6  260  W.H.  NX  S5.  3*  R  B  SIR  55  W  200 

0  .’.66  De  Jur  Amsce.  2*  R  B  .  . $3.60 

6-566  Simpson  6103.  r  R  B  . $3.50 

n  .500  Triplett  0221  T.  r  U  B . $3.50 


PORTABLE  TACHOMETERS 


0-20.000  RPM  Range.  Jaeger  #43  A-l  Chronometric 
type . $24.50 

300-1200.  1000-4060.  3000-12000  RPM.  Jonee  Mo¬ 
torola  Cu..  Multiple  Kange.  Continuous  Indlcst- 
ing . $24.50 

300-1500.  1000-5000.  3000-15000  RPM.  Jonee  Mo¬ 
torola  Co..  Multiple  Kange.  Continuous  Indicat¬ 
ing  . $25.50 


BC.1161-A  RADIO  RECEIVER 


150  to  210  Mepacyeles.  Operates  off  115  volt  60 
evile  Power  <«uppl\.  IiNliictance  tuning  for  R  F, 
\ntrnna  detwior  an4l  oscillator.  W’lth  s  few  mo*l- 
ihcstlons  this  unit  makes  sn  ideal  F.M.  Reoiver 
Each  se<  ciimplete  with  Hmilt  diagram  and  the 
14  following  tubes:  1  fiSNT  Cathode  Follower; 
1-6116  •iecond  Detector;  2-6SH7  1st  and  2nd  R.F 
Amp:  1-6SH:  Video  Amp;  3  6AOT/16.52  1st.  2nd. 
.Ird  IF  Amp:  2-6AB7'1853  4th.  5th  IF  Amp: 
l-?*006  Mod.:  1.6J5  Osc, ;  1-5U40  Rect  :  1-6E5 
Tunn.ng  Indicator. 

Complete  In  a  metal  cabinet  16*  high  16H*  wide 
and  15*  deep . $34.50 


D.C.  MILLIAMMETERS 


6  3  Gruen  tJW  596.  r  R  B . 

5  0-.5  W.E.  3*  R-B  Concentric  style. 
0-15  Simpson  26.  .3*  R  It .  .  . 

0  2«»  G.E.  DW  :..5.  2*  R  It  Black  Si* 
0  3A  G  E.  IN»  41.  3*  B  It- 

6  HO  G  E.  1K>  41.  3*  R-H . 

6  156  Gruen  .569.  2*  R  R . 

6  .5m)  W.H.  NX-3S  2*  R  B . 


GASOLINE  HEATER— MOTOROLA 
MODEL  GN-3-24 


An  Internal  combustion  type  heater  which  will 
give  15,660  B.T.U.  of  heat  per  hour.  Ideally  suited 
for  U2w  with  equipment,  farms,  boats,  bungalows. 
<-ablns.  trailers,  work  sheds,  darkrooms.  moMIe 
e<]ulpfnent.  transmitter  .•itaiions.  etc  .  and  any  place 
where  a  quick  heat  is  required  la  volume. 

Very  economical  in  operation— tank  holds  one 
gallon  of  gasoline  which  Is  sufficient  for  6  hours 
Operation.  Uses  any  graile  gasoline. 

'nils  unit  Is  designed  primarily  for  aircraft  In- 
Ntallatlon.  24-25  volts  dc.,  but  It  i^n  be  readily 
adapted  for  a  115  or  230  volt  66  cycle  power  sup¬ 
ply  hv  use  of  a  transformer  and  rectifier.  Simple 
Circuit  diagram  for  adaption  to  119  or  250  volts 
60  rycle  use  supplied  with  each  unit.  Can  be  used 
<>n  32  volt  farm  or  boat  systnns  as  Is  without  the 
Installation  of  additional  transformers,  etc.  Power 
con.sumption  approximately  75  to  100  watts. 

Approximately  12*  long  x  9t4*  high  x  9H*  wide. 
Tomplete  with  technical  manual  and  iwrts  list. 
Made  by  Galvin  (Motorola)  Mfg.  Co. 

Yeur  Cest  Only  $22.50 


BC.nSO.A  TRANSMITTER 


D.C.  AMMETERS 


157  te  167  Megacycles,  operates  off  tl7  volt  60 
cvrle.  <-»iitatns  115  volt.  152.5  RPM.  Blower. 
GcuersI  Radio  2**0  B  1.5  Amp.  Varlac  16  tuhee, 
0  ,5  Kllniolt  3^*  meter  transformers,  relsvs,  cir¬ 
cuit  breakers  to  numerous  to  list.  Complete  in 
metal  «ahinet  ITS*  x  l^S*  x  18*  with  circuit 
diagram  .  $29.50 


6-2  Simpson  25,  3*  R-K.  . 

6-5  Gruen  .531.  2*  R  B . 

6-15  Sun  AP-3H1.  3*  R  B 
0-15  Triplett  6321-T.  5*  H  B  . 

0  30  Heyt  123.  2*  R  5f  . 

.36-6.30  Beede.  2*  R-M . 

36-0-36  G.E.  1»W  51.  2*  R  M 
6-156  Simpson  125.  2*  R  M  with  shuni 
6.260  Weston  -506.  2*  R-B  with  shunt 
2on.0-2l)0  Weston  .506.  2*  8-B  W  K: 
-ihunt 

0.306  G.E.  DW-.51.  2*  R  B  with  shunt 
0-506  G.E.  DW  51.  2*  K  B  less  shunt. 


THERMAL  CIRCUIT  BREAKER.  DPST  15 
Amp.  126  volt  .5  C-.  Curve  D.  Helneman  ri)322 
.  $1.50 

TERMINAL  BOARD  with  barrier  strips.  6  Ter¬ 
minals  with  t  ciinnectton  points  each  4H*  Ions 
X  2*  w  X  1 H*  II.  minimum  order  10  pleoee  $.60 
each 

STRIP  HEATERS.  56  W’stt.  115  volt.  250  ohms, 
m*  X  4*  X  6*  G.R.  Catalog  #2A301.  minimum 

order  10  pieces . $.60  eai^ 

GENERATOR  VOLTAGE  REGULATOR.  Eclipee 
l*1oneer  iHvg  #1317  2  A  .sets  at  117  volt.  Carbon 
Dlle  regulator  complete  with  selenium  rectifier 

unit  . $4.50 

CARBON  PILE  O.C.  VOLTAGE  REGULATOR.  26 
Ampn  max.  110  load  volts  max.  140  line  volts 
max,  MM.  by  Safetv  ('ar  Heating  A  Lighting 
Co.  Catalog  No.  26540.  Type  8700  B— 16  l/l«* 
W  X  16  3  H*  H  X  10*  D . $65.00 


D.C-  VOLTMETERS 


6  3  Simpson  125.  r  R  M  ring  mtil  . $2  66 

6-5  W.H.  NX  33.  2*  R  B  20m  t  v . $3.50 

0-10  Sun  2AP458.  2*  R  B  160  r/v . $2.50 

6-15  McCIInteck  1)106  R  l.  2*  R  B  black  scale 

1666  r^f  . *3.00 

6-30  DsJur  Amsro  216.  2*  R-B. . .  $2.50 

6  30  G.E.  nW-41.  2*  R  B  *50  r/v . *2.65 

6-1.50  Weston  301.  3*  R  B  8urf  mtd  *60  r/v.  $4.50 

6.1.56  G.E.  DW  51.  2*  R  B  Special  scale . $3.95 

6  .500  Son.  3*  R  B  MR3.5W5(WD^’^’V  . $7.00 

0  I  5  KV  W.H.  NX-.35.  3*  U  B  1  MA  mvt.  with 
r^i„tr»r  $7.50 


Clear  Glass.  Coming  Glass  Works  No.  67076.  Type 
*'  Comprises  flanged  howl.  4*4*  h  x  6  15/16*  O  D. 
at  hase.  Center  lead-in  pin  H*  d)a.  Overall  dla. 
M%»*  All  brass  fittings. 

8  C.  Stock  #30-1836  67676  1  . $6.06 


We  corry  o  complete  line  of  surplus  new 
meters  suitoble  for  every  requirement-  such  os 
portable,  ponel-  switchboord-  loborotory  stond- 
ord-  etc. 

Over  50.000  METERS  in  Stock 

We  corry  o  wide  ossortment  of  oircroft  type 
electricol  meters-  precision  tubulor  multi¬ 
pliers  ond  meter  shunts.  Your  inquiries  will 
receive  our  prompt  ottention. 


ALL  ITEMS  ARE  BRAND  NEW.SUR- 
PLUS-GUARANTEED  UNLESS  SPECIFIED 
OTHERWISE.  Orders  accepted  from  roted 
concerns,  public  institutions  &  agencies 
on  open  occount,  others  please  send  2S% 
deposit,  bolonce  C.O.D.  or  check  with 
order.  All  prices  FOB  our  warehouse, 
NYC. 


338  CANAL  STREET 
NEW  YORK,  13,  N.  Y, 

Worth  4-1217 


/ 
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SEARCHLIGHT  SECTION 


91  Gold  Street  New  York  7/N.Y 


coin 


^rE*s  winning 

Service  un 

"UHF"  COAXIAL  CABLE 

r  CONNECTORS 

mar 

No.  AN  No.  Deocription  1  99  more 
83-lSP  PI.2,W  Pli]«  .35  .28 

83-15S  t  (;i7(ir  .5da|.t»r  .15  .12 

S3-1S5  r(ii:.5r  Aiiapt.T  .15  .13 

JUjbiA  liS-ISP.N  Pl.25>i\  Pluii  .35  .28 

83-776  ri;2ii3r  i-iup  .6i  .55 

83-1 R  liCI23!)  Rm-eptii.  le  .35  .28 

83-lRTY  Rrrrplarlr  .50  .45 

83-lH  IT.Kwr  Hooil  .12  .10 

83-1  HP  Huui  .27  .24 

83-765  r(:i77l'  Hoai  .31  .25 

S3-ur  .  .  r»i)  an.l  chain  .81  .50 

_ _ _  83-1 BC  Cap  and  chain  .38  .34 

I —  /  ,  S3-1T  M:«^  r- .-onncctor  1.12  .98 

.C/  S3-1.\P  M.iShV  .\n«lc  adapter  .35  .28 

\*X  /  J'1-258  Junction  .85  .70 

iX  W-'P  Fred  thru  1.12  .98 

f  83-22SP  rc,|i)2r  Twin  iilua  .50  .40 

WW  S3-22R  Tdireiu  Twin  rerrpt.  .50  .40 

^  K3-22\P  rCiKtlll  Twin  an«.  adapt.  .98  .80 

83.I5PN  S3-22J  I  tilMl'  Twin  junction  1.25  1.12 

83-22T  10196L'  Twin  '  T"  1.65  1.50 

83-22F  PI.275  Twin  ferd  thru  1.50  1.35 

UG  TYPE  CONNECTORS 

iAN  No.  Prictf  ea. 

-  VG  »  I  .  -  .  $  .^5 

M  rr.io  I’..  i.5e 

I'GISV.  ..  .9S 

UG  30/u  roieu.  i.sa 

UGIT.X’  .  -  1.45 

rOlSrV  .44 

VG1S/.\1'  ...  I.W 

UG19BU .  I.t4 

X•019/X^  1.2H 

rGl9AU  .  I..W 

_  rG19BV .  1.45 

VCi20XT  I.I7 

X'dWAV  1.24 

V(;20BU .  1. 41 

XG2l/tT . 44 

TGIMAI*  .  .  1.45 

UGta/U  VG21Br  1.44 

r(i22/r  i.4» 

rG22Ar  I.AR 

VG22Br  .  1.24 

rr.22  u  .44 

rG23Al'  1.24 

l'(82.3m  1.24 

lTG27Ar  .  2.25 

VG2S,1'  2.24 

1;G29/V  1.22 

ar  UG29AI  1.24 

UG30/L'  1.75 

UG32A:  24.44 

UO  9M/tl  VG33/X-  .  .  24.44 

UG  290/U  UG34A’  17.54 

UG35Ar  14.44 

UG36/U .  14.44 

rr;37A’ .  .  .  14.44 

IC937AI'  14.44 

UG57A'  .49 

^  VG5H,  r  .45 

L*G59/r  2.75 

UG59Ar  1.74 

IQbP^X  UG6U  V  .  1.44 

V(i64)Ar .  1.24 

...  2.45 

l*G«lAf .  144 

UG304/U  r(i62A'  24  44 

10H3/T  1.54 

r<JH5/r  1.45 

VGK6A  1.44 

T^G47/t  1.44 

l(;KS.'^r  1.17 

rGh9  \  .45 

li^--  UG90/1  1.45 

Ml 

W  ::::  i:li 

— U093Ar  .  1.45 

UG94,l'  125 

V094AL'.,  1.45 

UG95  V  1.14 

V(J95AU.  .  1.25 

UG96rU..  ..  1.25 


ALLEN  BRADLEY  POTENTIOMETERS 

Qpj^  No  bettor  pot  at  ony 

JJLJL  price,  no  source  more 

complete  thon  Life  llec- 
tronic  Sales. 

Araiiable  in  ftcrew-driTer  end 
refrular  shafts  locking  and 
noD-lookiEig  type  bushings. 

Ulii'n  ordering  locking  tvpc 
bushing  potentiometers.  Icx'klng  nuu  are  available 
at  $.05  eat-h. 

Allen  Bradley  type  “2'*  pots  available  tn  the  fol- 
kmlng  value«  from  stock. 

Specify  whether  r»*gular  or  screwdriver  shaft  Is 
reyuued 


SOI  lOOOilOOOO;  flOOOII  30IH) 
60  1300  ISOOO  70000  1<NNM> 
ISO'  ISOO  20000  lOOOOO  2S000 
200  2000  22000  200001)  .SOOOO 
2S0  2S00  2S0UU  2S(KX)0  lOOlMN) 
400  3000  30000  SOOIXX)  SOOIHIU 
SOOj  5000  3S000  6U(X)00  t  .Meg. 
600  eSOOSOOOO'lMeg.  SMeg 

Pnee  each 

Single  Pots  $.50  Dual  Pots  $1.50 


RESISTORS 


r(;97  I 
rG9s  I 
r(;iiNi  1 
ItilOl  I 
V(;io7  i 
VGuis,  r 
t’GU)9,a’ 
V(;u4,  V 
i:GU5r  V 
i'<;!2.3/r 
i  <;i3i  1- 
r<;i46  \ 
t  (ji’>5  y 
I  f'.l.M  I 
rtii.vi  I 
r«;i57  \ 
i'(it4n  i 
t'GiwiAr 
t  Glfi7A 
rGi73,  r 
rGl74  v 
ih;i8h.  \ 

I  G195  V 
1’G197  r 
r(J2tn  r 
l*(i202  1 
I  <i204  V 
fG206  r 
r<;20s  \ 
r(i212  V 
r<J2i3  I' 
t(;216.T 
iu;2i6/r 
1<J217  r 
rG2i8,  r 
irci222  r 
Uti231,  r 
T’G235/r 
rG23«  r 
17G241/1' 
1*0242  V 
i:(i243  1' 
r(i244  I 
lXi245  I 


Watt  Tol 
tyttatt  10< 
h  Watt  .i" 

1  Watt  1U« 

1  Watt 

2  Watt  10< 

2  Watt  5‘ 

l*rices  shown 


CRYSTAL  DIODES 
SILICON  DIODES 

Detiga  Mas.  Mas 

f'rc^.  Coat.  Output  Burnout  I.  P.  Imp.  Price 

(me)  Loaa(db)  Notae  Ratio  Teat  (ohmai  _  each 

3.000  8.5  4.0  '  B4=0  3erg  2iK>-H00'  f  .59 

3.«)0  f>  5  2.0  Be— 2  0  erg  2(X>-H(K)  l.te 

ID. 000  10  0  3.0  Ba-^3eri{  15J-600  1.25 

10.001*  8.  2.7  Be=l  oerg  I5MHM)  1.59 

lU.OOU  6  5  2  7  Ha^USerg  150-000  2.44 

GERMANIUM  DIODES 

Pwd  At.  Recurren 

t  Peak  Gurr.  Anode  Peak 

Hack  at  -f  It  Current  Anode  Rererae 

\o;t-  (me  tma  Curr.  C.urrent  Price 

e _ age* _ min^) _ mas.)  (ma  mas.)  (Aa  roaa.)  each 


Type 

1N21 

1N'21B 

IN23 

IN23A 

IN23B 


(k»nr. 

RvTera 

Work' 

log 


Type _ Voltage 


IN34  j  60v  mas. 


t'G2.52  I 
l  (92r>l  I* 

rG25.')  V 
r02.59  V 
U(f260  r 
t;G26l,  1 
r(;262  17 
r(;269  I 
UG270  1 
rG273  r 
t<J274'l* 
r(i279  r 
1’G2H7  I 


COAXIAL  CABLES 


Price  per 
Thousand  Ft. 

$79.99 

159.99 

74.99 

55.99 
135.49 

125.99 
125.99 


RG  No. 

HG517 

R06U 

KG7U 

RGSL’ 

Rti9U 

RG9AU 

RGior 

RGllf 

RG12t* 

RG13U 

R(il8U 

RG19t: 

RG20L' 

R(i22U 

RG241’ 


Impedance 

52.5  ohms 
76.0  ohms 

97.5  ohms 
.52.0  ohms 
.51 .0  ohfna 
61 . 0  ohma 
62 . 0  ohms 
76.0  ohma 
7.5.0  ohms 

7.5  0  ohma 
62 .0  ohms 
62.0  ohma 
62  0  ohma 
96.0  ohma 

126  U  ohma 


RG  No.  Impedance  Thousand  Ft. 

RG26r  4H0ohine  575.99 

RU271'  48  0  ohms  249.99 

K029i;  63.5  ohma  59.99 

RG34U  71.0  ohms  175  99 

RG39U  72.5  ohma  184.99 

HG41V  67.6  ohma  575.99 

RG6417  68 . 0  ohma  45.99 

KG54AC  68  0  ohma  75  99 

RG57I'  96.0  ohma  199.99 

RG58V  .53.6  ohma  59.99 

RG69i:  73.0  ohma  45.99 

RG62U  93.0  ohma  59.49 

RG71C  93  0  ohma  175.99 

R<  i74U  62 . 0  ohma  254.99 

ITIcee  bsM-d  on  a  minimum  quantity'ot 
.500  ft.  For  cut  lengths  add  60‘^«  to 
prices  thowD. 


UG  S52/U 


ELECTRON 


'Ohma 

Ohma  j 

Ohms  1 

Megs 

Mega? 

1 100 : 

KXIO  i 

ioikN) 

0  1  1 

0 

110  , 

MOO  1 

IHNO 

0  11' 

1  ' 

1  12U  1 

1200  , 

12llll>i 

0  12 

1  130  1 

1300  ’ 

i:9HlO 

U  13 

3  1 

ISO  ; 

1500 

ISiNhJ  , 

0  15 

5  , 

!  160 

16(M) 

t.VMN) 

0  16 

8 

1  IN)  1 

INN) 

IMHN)  ! 

0.181 

2 

0 

1  200  ; 

2(NN) 

2(NN)0 

0  20 

2 

:  220  1 

2200 

22U)0  1 

0  22 

2 

.2  ' 

1  240  : 

24<N) 

244NIO  ' 

0  24 

2 

4 

270  1 

2700 

27000  1 

1  0  27, 

2 

300  1 

3000 

3(N)(M) 

'  0  30| 

3 

0 

1  330  : 

3300 

33000 

0  33. 

3 

3 

j  360 

3600  , 

36UU*) 

j  0.36 

3 

.6 

390  ' 

3900 

39000 

'  0  39 

3 

9 

'  430  1 

4300 

43(M)0 

0  43 

4 

3 

1  470  ' 

4:ix)  ! 

47000 

0  47 

4 

7 

510  < 

5100  , 

51(N)0  1 

1  0  51 ' 

5 

560  , 

StXX)  1 

jMmo 

0  56 

5 

6  1 

620 

1  6200  ; 

62000 

0  62 

6 

2  ' 

680 

1  6800  ! 

68000 

0.6S 

6 

.8 

750  1 

7.5IM)  1 

,  75000 

s 

820  1 

1  8200  1 

1  82000 

1  0.821 

2  1 

910  ' 

'  9100 

91000 

.  0  9t| 

9 

1 
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IMMEDIATE  DELIVERY  •  LOW  PRICES  •  FULLY  GUARANTEED 


REMOTE  INDICATING 
Compass  System 

Type  ANS730-2  Indicator  and  AN5730-3 
Transmitter  26  rolts,  400  cycle. 


stock  :s-22 

Special  Price  $6.95  each 


SPECIAL 

.rn  with  12  V.  D-C 
iitilea.  waterprocif  houHinie. 
ETr,  Uea«l>  for  .Marine  Inst  illatit.n. 

Sl»..'>0  o^tock  rSA-174 


Pioneer  rompas 


D.  C.  MOTORS 

DELCO  CONSTANT 
SPEED  MOTOR 
A  7155 

1/20  hp  2000  n.m.  Cont. 
<luty.  2*^"  rimm.  %  S*-*" 
Iff  %'*  abaft  exit-naittn.  dian^.  4  hole 

ha*e  mountinff.  k  irS.\-94  Prl<*e  4.75 

ead'h. 


tip 


12V  D.  C.  Motor 
John  Oster  B-9-2 


SA.27S 

CienemI  Elect  rir 


SA.272 


RPM  Motor.  Type 

$HA10FJ228.  2"  v  I)-«’  V  0.6  ampa.  10 

ib/in  torque  at  2  rptn  Shunt  wound.  I-C 
aoiae  Alter  Stock  jrSA-2i2.  ITlce  6.75 
each. 

Uenerul  Electric  III*  Motor.  Type 

6BA50I.J66.  Armature  voltoKe  60  v.  max. 
Aeld  27  \.  Armature  iMirrent  9.25  ampa. 
Aeld  2  3  ampa  46no  rpm.  T"  Iff.  x  4^," 
diam-  with  24"  worm  Kear  abaft  5/ H' 
diam.  St««ck  2rS.\-270.  I*rlre  etach. 


I'nUerHal  Electric  DC 

W  E.  KS-5603  Ia-02.  28  V.  DT 
0  6  ampa  I'lOO  hp  4  lead 
ahunt  Stork  rSA-233. 

THce  tl.9.%  eH.  pliia  15<  p.p. 


SERVO  MOTORS 


I  Stork  2SSA-97A  Price 

1  |Wt..'S0  each.  Also  avail¬ 

able  leaa  Rear  train  a«  Stock  3fSA'97 
Prica  4. ‘JR  each. 


Pioneer  Type  CK-t. 

400  eyelet  Axtd 

[phaae.  var.  phase  49  v. 
max.  1.05  tn/oz.  Stall 
torque.  Rotor  moment 
.of  inertia  7  ffm/cm: 
'  With  40:  1  gear  reduc¬ 
tion. 


BLOWER  ASSEMBLY 

WESTINGHOUSE 
FL  BLOWER 

115  V.  400cy.l7  c.f.m. 
Includea  capacitor. 
Stock  2;SA-144.  Price 
6:1.7.$  each. 


MINIATURE  DC  SELSYN 

INDICATOR 


;.SA-24S  Fiii-r  td.tS  nirh. 


INVERTER  SPECIALS 

General  Electric  PE-218  D — Input  28  v 
d-c  &  92  ampa.  Output  115  v  400  ryriet 
1500  va  Pow»*r  factor  0  9o  Shippinff 
wt.  100  lim  N’rw — <>riKinal  t’artons.  .Stock 
gSA-112  l»rire  f  each. 

Leland  or  lluHa»-l  l‘K-2l»  E  or  PE-20  8H. 
Similar  to  PE  2l‘*I>  Stock  SSA-112A 
S|HHdal  Price  619.50  ea«  h. 

HIMt  C'ycle  Inserter —  .Navy  Type  CRV- 
21AAR  G.E.  5AS121I..I2  Input  27  v  d-r 
ft  45  ampH.  Output  120  v.  hoo  cycles  it 
750  va  Power  factor  0  90  NVt  wt  22.5 
lb«  St. o  k  gSA-192  Trice  659..%0  each. 

cycles  K  485  V.A 

Nem*  In  f>rlglMal  Cartonw  Stock  gSA-41 
Price  69.9.5  each. 

DC  SERVO  MOTORS 

C-l  .\iit«»plh*t  Ser%o  I  nil  — 2*<  v.  IW"  Shunt 
motor.  2250  r|im  2  maffnetic  clutchei*. 
reduction  Rear,  differential  and  2  maffnetir 
hrakea.  Output  hliaft  15  rpm.  Torque  225 


G.  E. 

5D  21NJ3A. 


/Iba. 

Stock  gSA- 


l*rice  619.50  each 


Elinco  R-64  IM'  Servo  I'nlt  — rO  v  DC  max. 
armature  vnltaue.  27.'>  v  Aeld  1/165  h  p. 
3100  rpm.  Kiehl  current  200  ma.  Armature 
current  20»  ma  at  normal  torque 

Stock  gSA-211  I*rlre  612. .50  each 


Synchro  Cable-  -5  win 
for  synchro  tnterconr 
riallv  for  Servo-Tek. 

feel. 


plastic  .lacket  cable 
ection.  Made  espe- 

I4lce  64.00  per  .50 


GYROS 

Schwein  Free  &  Rate 
Gyro  type  45600.  Con¬ 
sists  of  two  28  volt 
D.  C.  constant  speed 
gyros.  Size  8"  x  4.25" 

»  4.25",  Stock  No. 

SA-146 

Price  $8.7S  each  net. 

Pioneer  Type  12800-1-D  Gyro  Servo  Unit 
IIS  volts,  400  cycle,  3  phase. 

Price  $6.95  each  not. 

ALSO  IN  STOCK 

Sperry  AS  Verticol  Gyro.  Port  No.  644841, 
115  volts,  400  cycle,  3  phase. 

Sperry  AS  Directional  Gyro  Port  No 
656029,  IIS  volts,  400  cycle,  3  phase 


I 


MICROWAVE 

ANTENNA 


Remott  Position 
Indicoting  System 


6-12  v.  60  cycles  5  Inch  indicator  with  0  to 
360  dial.  Heavy  duty  transmitter  Stock 
gSA-115.  Price  ^.95  per  sysiem 


SELSYN  SPECIAL 


9 


Type  \\l  115  V  60  cycle 
repeater.  2H"  diam.  x 
24”  Ig.  Uao  aa  trans¬ 
mitter  or  repeater.  Stock 
22SA-42.  PHee  M.76  each 


DC  GENERATOR 

P'ord  Instrument 
Co.  Compound 
Wound.  Bu.  of 
Ordnance  d  w  g 
223128.  115  ▼.  d-c 
^  0  75  ampere^ 
Cent.  dutv.  Ideal 
for  laboratory  use.  Special  low  price  62.9.5 
ea.  Stock  gSA-258. 


fOk 


Prices  F.O.B.  Paterson 
Phone  ARmory  4-3366 
Teletype  PAT.  199 


products  CO. 

4  Godwin  Ave.  Paterson,  N.  J. 


WRITE  FOR  LISTING 


SPiCIALISTS  IN  FRACTIONAL  HORSE  POWER  MOTOR  SPEED  CONTROL 
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HERSHEL  RADIO  CO 


5249  GRAND  RIVER 
DETROIT  8,  MICHIGAN 


SEARCHLIGHT  SECTION 


ALL-PURPOSE  CHASSIS 


('ontain*  3  plurs  2  vol.  rontrolm  I 
25  wt.  rrfti«tor  26M  ohms,  250.0M 
ohms  If  wt.  resistors,  IS,5ff  ohms. 
If  wt.  resistors,  3  mmtdm  3  bath* 
tub  rondensors  6ffV,  3  sockets,  4 
shock  mounts  and  man)  other  }iarts 
in  a  blank  top  chaesis. 


MICA 

CAPACITATOR 

•«  MFD 
SM«  MVDC 


NEW  BC  22s  AX  TRANSMITTER 

0.  -and  »01  »o«.r  .mpl.li.r..  OC 

-4S  moOwlAtort  jnd  1-48  *peech  jmphlier 


Mud.  id«4l  for 
TU  17A  2000-3 


TEST 

OSCILLATOR 

12  OF  24  V  DC. 
Vibrators,  switches  ami 
many  other  parts  used 
in  2A  Kquipment. 


A-.>  Al  TOMATIC  ITI.OT 

$9.9$ 


T.17 

Carbon  Mikn 


Biittrrfl.v  Condensers 


INUl  STRIAE  PAPER  Oil. 
CAPACITATORS 

’  “ro 

VW)  V  $2.95 

1.  MFO  ^ 

MOO  V . $4.95 


COAXIAL  EITTINIiS 


Aircraft 

Battery 

AN)1S1-24V  17AH 


20c 

ANGLE- 

ADAPTER 


HOOD 


SOCKET 


PLUG 


Vs  BANK-CLIMB 
i  I  GYRO  CONTROL 


INTER-OFFICE 

COMMUNICATION 

SYSTEM 


DIRECTIONAL 

GYRO 


Inter  •  Phone  amplifier 
Bt'S67  complete  with 
cables  2B('  422  box.  BC 
369  Box.  3C  S7f  Box. 
mounted  on  board  com¬ 
plete  with  screws, 
clamps  and  everything 
needed  for  a  Inter- 
Phone  communication 
system. 


A-5  Autontatlc  pilot  Mfd.  by  A. 
C.  Spark  PluK  under  license  of 
Sperry  Gyroscope  Co.,  Inc,  a  - 


Write  for  Free  Cafafogue 

>  F  O.B.  Detroit —Minimum  order  t2  00 — Mictitg; 
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RELIANCE  SPECIALS 


SEARCHLIGHT  SECTION 


JONES  BARRIER  STRIPS 

Price  1V14UY  .5»  ,  4-142 

$•5  4-141  Ui  5-142 

!•  5-141  .19.  7-142 

.li  5-I4M4W  .27;  8-142 

.13  6-141Y  .2S  9-142 

.17  8-141  .23  10-142 

.21  7-141Y  .37  11-142 

.18  H-141*4W  .38  '  11-142 > 

.25  9-141  .37  '  12-142 

.21  9-141Y  .42  13-142 

.23  lO-I41*«W  .47  13-142' 

.43  11-141  .44  14-142 

.44  12-141  .43  15-142' 

.34  17-141Y  .78  17-142' 


COAXIAL  CABLES 

RG  8/U  52  OHM 

10,000  ft.  &  over . $47.50  per  M 

1,000  ft.  to  9,999  ft _  50.00  per  M 

Smaller  quantities . 6t  per  ft. 

RG  22,  U  95  OHM  (2  conil.)  per  1,000  ft.  $120.00 
RG  62;  U  95  OHM  per  1,000  ft.  $40.00 


- CAPACITORS - 

POSTAGE  STAMP  MICAS 

H.2raint  47mmf  350inmf  65r>nimt 

10  SO  :)7il  Bmi  0077 

18  SO  4IKI  iKilnild  003 

20  00  470  (»P12  I  (l.'H) 

22  68  SOO  IHII3  OOS 

2S  IflO  SIO  .mi3S  OO^ 

39  ISO  .'jOO  1102  01 

40  ISO  l>00  UUIS 

Price  Schedule 

a.2mmf  le  .OOlmld  sc  .0026  aitd  to  .CMmfd  12c 
.OI2infd  te  .002mfd  7c  .OImfd  18c 

SILVER  MICAS 

lOmmt  ISOniinl  COOmml  GOSmnil  O024iiifd 

3V  ISO  430  680  IHI2S 

SO  200  466  700  .0027 

62  240  470  7S)I  .003 

66  2S0  488  820  110.33 

100  300  SOO  .OOlmld  .0039 

1 10  330  SIO  .0012  .004 

120  360  S2S  .0018  (IDS 

12S  370  SOO  .OOlS  .0051 

390  600  .002  .01 

Price  Schedule 

lannf  It  .OOlnfd  IOC  .OOSnifd  Ic  .OCSInld  SOc 
.I»l2ie«d  te  .0027inld  20c  .Olmid  . 6Sc 

OIL  FILLED 

MPD  V.D.C.  Price  MFD  V.D.C.  Prlc^ 


Type 

2- 140Y 
:i-l40 

3- 1441 

4- 144) 

4- 1 44)  Y 

5- l44)Y 
8-144) 
8-l44)Y 

7- 144) 

8- 1441 
10-144) 

10- 140Y 

11- 140 


COAXIAL  CABLE  CONNECTORS 


nAiuupa  CHOKt 

TIMING 

MOTOR  H 

I lOV..  eo  C)re..2/S  OHM  MP 
R.P.M.  Two  mo-  ‘  000  W 

tora  connected  on  V-  D.  C.  I 

one  eheft  to  make  TEST  y 

the  unit  revere*  $3.t5  ^ 

able  ONLY  $1.95  10  FOR  $34.00 

PULSE  TRANSFORMERS 

X  184  TS,  VT.4H.  marked  3342  or  9240.  email 
Kray  caee  htjfh  x  1  «*•  x  with  two  4-32 
nUK  atuda.  Ratio  1 : 1 . 1.  hyperail  core.  .  .$].5« 
O161310.  50  Kc  to  4  31c.  dta.  v  1%*  high. 

120  to  2850  ohms . iS.OO 

352- « 178— Spec.  10.  Ill  Chicago  Trana..  equiv¬ 
alent  to  9242  (above) . $1.50 

TR  1018.  IHnIon  Toll  Co . $1.25 

TK  10  0,  IHnIun  Coll  Co .  $1.25 

352-7250-2.4,  caaed  lO/lO"  dia.  x.  1\.-  high. 

pc  10  ohm.  34  ohm.  140  cy.  to  175  KC  $1.25 
S52-7251-2A.  similar — iihorter  pulses. ..  .$1.25 
KN0$00.  Ratio.  I  l  .l.  2:1,  Freq.  range  380  to 

620  ('  P  S . $3.50 

I>106173.  \V,  E.  Frei|.  response  lOKC  to 

2  Mr  . $9.80 

300  K4A  GE  75572M,  50  ohm  pulse  cable  con¬ 
nection.  3.850  V.  In..  17.300  V.  out.  (250  KVA 

49  4  microsecond)  . $11.75 

$00  KV.4  li.K.  K2731.  28.000  \*oIt  pk,  output: 
Hifllar.  pulse  width;  one-microsecond  -  $14.50 


Anfle  AilsBier  Plei 

15c  2$c 

M.359  PL-2S9A 

83.IAP  83-ISPN 

AOaeter  for  ri.  259  A  for  ui 
124  each 
83-lSP 
83-lJ 
83-lT 
8.V22AP 
M.V22J 
H3-U 
UQ  13/U 


.  910.08  eer  100 

ro  60/U  .68 

UO  61  TJ  .60 

L'O  85rV  .40 

l*G  8771;  .58 

,rO  167/U  2  — 

t  o  281/U  .*• 


to  21/U 
UQ  22/U 
UQ  24/TJ 
UO  28AJ 
UO  27At 
UO  60/U 


"AB" 

CARBON  RESISTORS 

I  1/2  Watt  1/2  Wait  | 

TdJ  Tol.  ‘ 


2  mfd. 
4,000 
V.  D.  C. 
;;23F47 
SPECIAL 
$4.50 


1/2  Watt 
ReeUL  Tol. 

3.600  10 

12K  10 

30K  10 

30Ku  Wc 

75K  10 


Wrapped — BALL  BEARINGS 

Mfg.  ID  OD 

Fafalr33K5  3/16'  1^2' 

N.D.  38  5/16*  7/H* 

Fefolr  KRA  12*  11/8* 

N.D.  3281  15/32*  1  1/4* 

N.D.  SiOiCliM  1.  2*  13/8* 

Fafnir  7M8W  1  37/64*  3  9/16* 

SKF  4M438  6'  8* 

SKP  170445  3  11/32*  4  1/8* 

FafDir  K37B  2  5/16'  3  1  16' 

FafolrM5  2  1^6*  2  5/ S' 

NEEDLE  BEARINGS 

B188  1  2'  wide  6/'8' 

OBMX  1.  4'  wide  3,  16' 


— New 

Width  Price 
5,  32'  .25 

9/32*  ,45 

5/16*  .44 

3/8*  .48 

1/H*  l.tO 
16  16*  2  — 
1*  5.00 

7/16*  1.58 

11,32*  I.M 
15/32'  1.84 


SELSYNS 

115  V..  60  Cye. 
3*4*  dia.  I  41 a# 
^78248 

$7.25  pair 


3.900  C)hiiute  H*  .99 
100  WATT 
2ij  C^tunite  W  .99 
10.000  Obmite  6.D.I  .79 
150  WATT 
Ai  Uhmite  1.99 

75  Ohobte  1.99 

300  WATT 
150  Obmite  2*  3.75 
*S.D  Screw  DHver  Slot 


DIFFERENTIAL 

Uited  betweHi  two  a(’79S4R‘a  a«  dampener  (an 
be  >‘«»nverted  to  a  36>M)  RPM  Motor  m  10  Mmutea. 
('finverHioO  nheet  Hupplieil. 

Meuntinf  Braehet*  -iRskellte)  for  seUyns,  and 
dilTerentlaU  hhown  aboie  254  pair 


TIME  DELAY  RELAY 

Raytheon  (PX  24164 
K8  1U103-60  Bee. 
i  •  115  V..  60  C'yele 

\  •  AdJ.  50-70  Beconda 

•  2H  •eeonda  recycling  time. 

L  Mffiing  return 

I  •  Mien)  Bwltch  Contact,  lOA 

•  llolda  t>n  aa  long  aa  power 
la  applied.  Fully  Cua^ 

J  ONLY . $6.50 


SO  WATT 

2  <  ibmite  { 

6  Obuute  1* 

8  Uhnute  8. 


GI,YI*TAL  CEMENT.  5  gal  $11.00.  1  gal.  $2.r»0. 

1  qt  . . 754 

IIARDW.AKK  ANnT.  (Mostly  Kraaa)  screws. 

nuts,  wasliere.  rivets . 3  lb.  $1.00 

HPAOIIRTTI  BLEEVINO— Aast.  sizes  A  col¬ 
ors  3  ft.  lengths.  99  ft . DMA’  $1.00 

POWER  TR.ANSFORMER.  Pri,  110/230/440; 
60  Cyc.,  2  Sec.  Windings  each  SOOV.,  4 
Amr  - - 


WW  PRECISION  RESISTORS  \%  OR  BETTER 
Va  WATT— 25c 

6  6811  12.321)  16  37Q  123  Si)  414. 3Q 

10.48  13.02  20  147.5  706 

10.84  13  52  62.54  220  4  2193 

11.25  13.89  79.81  3018  10.000 

11.74  14.98  105.8  366  6  59.148 

Vl  WATT— 25€ 

.25011  11.10  2350  4.451U  15.0000 

.334  13.15  260  5.000  15.750 

.502  46  270  5,900  17.000 

.557  52  298.3  6.600  30.000 

.627  55.1  400  7.000  100.000 

76  75  723.1  7,500  150.000 

1.01  07.8  3.500  8.000 

1  53  125  2.850  8.600 

2  04  180  3,427  14.825 

210  4. QUO 

1  WATT— 30c 

I.OIQ  5.2111  1.25011  9.()00a  55.0(X)11 

2  68  10  I  3.300  18.(H)U  55. (NM) 

3.39  10  0  7.000  50.000  70,000 

5.05  270 

1  WATT— 40c 

100.000Q  128 .0000  180.0000  522.0000 

120  .(MX)  130.000  320.000  600.000 

125,000  160.000  470.000  700.000 

1  Mtgohm — 1  WoH  1% — 65c;  S0%— 40c 
Ordarf  for  100  pitcas — 10%  oH; 

Orders  for  1,000  places — 20%oH. 


UNIVERSAL  JOINT 

ALUMINUM 


SPE4  l.\L 


ALLEN  SET  SCREWS 

4  40.1.1/8  6-33  X  1/8  8-.33  X  S/16 

4-40  X  S/16  H-33  z  1/8  K-31  x  3/8 

ALL  SIZES  (Cup  Point) . $1.50  per  100 

GEAR  ASSORTMENT  —  Experimenter’s 
dream.  Approx.  100  pieces,  many  ataln- 


PRECISION  POTENTIOMETERS 

6  WATT  4  WATT 

20.OOO11  Muter  3HV  $1.70  500(i  Centrilab  48-501  $90 
2U.OOO  GR  314A  $90  5J  Dejur  292  .79 

6.000  GR  314A  $90  50  GR  301  1.10 

6.000  Deiur  260  1.70  25  GR  301  1.10 

6.000  Muter  314A  1.70  20  Dejur  292  .79 

5.000  Muter  314A  $90  20  GR  301  1.10 

5.000  GR  314A  $90  13  GR  301  1.10 

5.000  GR  214A  1.40 

2.000  Dejur  260  1.70  12  WATT 

600  GR  314A  $29  IO.OOOq  GR  471-AS15  $90 

200  Muter  314A  1.40  10.000  Dejur  271T  $00 

40  GR  214A  1.40  5.000  Dejur  271T  $00 


Amp.  $4.00  per  160 
4.90 
4.00 


RANGE  UNIT 

From  .AN  APH-15.  Contains  11  Utah  X-134- 
T2  (9280)  Pulse  Transformers.  12  Free.  Re- 
sistora,  28  V.D.C.  Blower,  metal  cabinet,  and 
other  useful  parts . SPECIAL  $10.95 


CARBON  RESISTOR  ASSORTMENT 

Color  coded,  insulated . 100  only  $1 


BC-1072-A  TRANSMITTER 

115V.,  60  Cyc.;  150-200mc.  Power  supply 
gives  0-5.090  V.D.C.  (Variac  control).  312 
and  700  V.D.C..  6  3  V.A.C.  also  contains  blower 
115  V.A.C..  5  KV  meter,  condensers,  tubes, 
relays  and  many  other  useful  parts.  Ship¬ 
ping  Wl..  246  lb . ONLY  $tS.50 


Arch  St.  Cor.  Croskey  Philo.  3,  Pa.  Telephone  Rittenhouse  6-4927 
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SEARCHLIGHT,  SECTION 


'•rr 


SEARCHLIGHT  SECTION 


GUARANTEED 

BRAND 

NEW 


STANDARD 

BRANDS 

ONLY 


LECTRONIC  RESEARCH 

TUBE  SPECIALS 


*Ks<rr 

4L* 

4L4<; 

4L4GA 

41.7 

4N7 

4F7C 

tx? 

4SA7UT 

4SB7Y 

4S<:7 

4SC:7CT 

4Sl>7fiT 

4SP5 

4SP5<;T 

4SP7 

4S(;7 

4SG7(;T 

4SH7 

4SH7GT 

4SJ7 

4SJ7GT 

4SK7 

4SI.7CT 

4SS7GT 

4SQ7 

4SQ7GT 

4Sil7 

4SS7 

4ST7 

4T7G 

4l'S  4(;5 

4l'7G 

4V4 

4V4<; 

4V4<iT 

4W7G 

4X4 

4X5GT 

4Y4G 

4Z7(; 

4/YSG 

7A4  XXI. 

7A4 

7A7 

7AI>7 

7AG7 

7A8 

7K4 

7B4 

7(4 

7(:§ 

7c:7 

7E5 

7F.4 

7P7 

7PR 


5Y4G 

9Z3 

9Z4 

4A4 

4A7 

4AB7  IS93 

4ACSGT 

4AC7/I497 

4AD4G 

4AD7G 

4AP.4G 

4AP4r; 

4AG5 

4AG7 

4AJ5 

4AKS 

4AK4 

4AI.5 

4AgS 

4\m 

4AT4 

4A('4 

4AV4 

4B4(; 

4BR 

4B1IG 

4BA4 

4BE4 

4BG4<i 

4BH4 

4BJ4 

4(4 

4(:9 

4(4 

4(:ii(; 

4I>4 

4i>H(; 

4F.9 

4F9 

4F9GT 

4F4 

4P7 

4  Pic; 

4(;4(; 

4H4 

4H4GT 

4J9 

4J9G 

4J9(;T 

4J4 

4J? 

4J7(;T 

4JB(; 

4K9(;T 

4K4GT 

4K7 

4K7G 

4KH 


7H7 

7L7 

7N7 

7S7 

7V7 

7^’7 

7Y4 

7Z4 

UY 

12A4 

I3A7 

UASGT 

I2AH7GT 

UAT4 

I2AT7 

UAl'4 

l2Ar7 

liAX7 

I2BA4 

I2BE4 

12(4 

I2P9GT 

12H4 

12J5GT 

l2Kt 

l2g7GT 

I2SA7 

IISC7 

12SP9 

I2SP7 

I2S(;7 

12SH7 

I2SJ7 

12SJ7(iT 

12SK7 

12SK7GT 

12SI.7GT 

l2SN7(iT 

lisg? 

I2SR7 

I4A4 

I4A7  12B7 
I4B4 
14(9 
I4H7 
14J7 
14N7 
I4W7 
14X7 
14 
22 
24A 

i9L4(;T 

29Z9 

i9Z4(;T 

24 

27 

2»II>7 


M  Spec. 

31 

32 

33 

34 

39/91 

39A9 

3SL4GT 

39W4 

39Y4 

39/.3 

397.9(;i' 

34 

37 

3JI 

34  44 

41 

42 

I 

49 

4%/MiT 

44 

47 


3EPI 

3HP7 

4AP1* 

9API 

9AP4 

5BP1 

9(:pi 

9(:P7 

5PP7 

9HP4 

92  P4 

9MP1 

5MP9 

7BP1 

7BPI4 

41.P'» 


1B24  4. 94 

IB34  4.94 

1H24  94 

2B22  1.41 

K:22  .22 

2<:24  .27 

2<:34  RK>34  .24 
2(44  .74 

2E22  1.29 

2J2IA  4.49 

2222  4.49 

22B9I  3.44 

2K23  23.49 

2X2  474  .44 

2X2A  .74 

3B22  El.- 

IC  1.12 

3B24  1.47 

3B27  434\  1.24 
3(:24  .44 

3E24  4.41 

SN.4  431- 
PI  3.77 

4AI  .94 

4B24  F.I.- 


243A  4.44  424 

243B  4  33  - 

244A  27.44 

WC.249F  2.49 

CE-244  2.45 

211  42 

H'E.219A  .24 

WE-231U  1.29 

WE>249A  1.39 

WE>244(:  1.44 

WE-297\  2.77 

HE-294A  4.22 

WE-271A  4.79 

WE-274B  1.44 

WE-243A  1.27 

WE-243A  3.34 

344TH  3.44 

344T1  44 

3AE<311A  9.44 

WE-3IM:|>  1.49 
3I4A  .44 

39E-324A  1.44 

WE.324A  1.49 

WE-344A  2.44 

394A  1.14 

WE-3.94B  4.49 

371 B  .42 

417A  14.49 


444  A 

472A  1 

474  I 

474 

494 

499 

494 

497 

494A 

441 

1449 

I241A,  7ES 

1243  7(:4 

1244  1R4 
1244  31)4 
1442 
1411 

1413 

1414 
1414 
1424 
1429 
1424 
1424 

1434  1 

1434  .! 

1441  RK-44 
1444 

1444  I 

rX-4493 

7143 

9412A  I 

H413 

M413A  t 

R4I4  I 

1*424  I 

B429  ’ 

4441 

4442 

4443 


Photo  Oils 
<:e-ic/4u  .m 
IP24  .24 

427  1.47 

1449  1.47 


94  A  9 
94B9 
94I.4(;T 
99 

BK99B 

L99B 

94 

97 

911 

74I.7(;T 

79 

74 

77 

78 

74 

K4 

Kl 

82 

83 

84  4Z4 

84V 

1I7I.7GT 

I17P7GT 

II7Z3 

117Z4(;T 


Thyrelrona 
OA4G  .49 

EL-CIA  3.39 

21)21  1.18 

3C23  3.24 

4(:39  14.77 

EL-(:9B  8.49 

(;4J  4.41 

PG-17  2.84 

P(i.33  11.49 

FG-47 

1444  8.89 

P(i-8IA  4.49 

PG-172  14.94 

WE399A  14.19 

144.A  3.77 

K('-414  4.39 

Kl'-434  17.24 

WL-492 

497  38.44 

884  1.39 

H89  .44 

1449  .47 

1444  8  89 

2494  .83 

2491  .44 


4B29  El.- 

4(:F  8.74 

4(:28  8.89 

91)21  24.94 

9R4(;Y  1.49 

14T1  .98 

14Y  .14 

HK-24(i  .44 

RK-29  2.11 

RK-34 

2(:34  .28 

RE1.-34  .78 

RK-47  4.42 

VT-92  .34 

93.A  3  82 

RK-44  1441  .94 
RK-72  .42 

RK-73  .42 

VR-78  .34 

VR.44  OB3  .81 
(:i44E  2.34 

HE.  1811)  1.49 

UE-I41P  3.42 
VR-149 

W.i  .72 

WE-llSA  1.32 
WE-124A  1.47 

WE.12IA  1.47 
WE-I24.A  3.84 
VT-127A  2.44 

VR-194 

01)3  .72 


444B 

SS-981 

947.AX 

931 

941 

974B 

HY419 

742B 

749A 

747A 

747B 

748.A 

719.A 

7I9B 

7I7.A 

721A 

724R 

wl-tr: 


Cathode  Ray 
Tube* 

3  9P4 

444P4  9.4< 

3BPI  2.5* 

3CP1  18' 


Transmittint 
Ik  Special 
Purpoae  Tubea 
O.A2  I.S2 

1B24  4.4# 


ALLEN  -  BRADLEY 

TYPE  "J"  POTENTIOMETERS 

144  (SS)  UK  29K 


FILTER  CHOKES 

US  M  9  48<)  (ihtii  henii  Health  .74 

1*2 1  H.S  Ma  264*  uhm  rhordaiwut 

Ti:u'2»  74 

CSil  I2.S  M.A  .VW)  (thm  Ntrap  mta  1.22 

14*11  I.V1M.A  104*  ohm  lienn  scaled  1.99 

15  21*11  15<*5t.\  24N*  itliTii  KWliiRlttit  1.84 

411  175  M\  14Nioh.ii  Stanror  ('-1410  1.49 

14**1  24M>  M  \  H4)ohm  2.42 

14)i{  3.5UM  A  65  ohm  3.49 

Dual  111  44*4*  M  \  22  ohm  berm  aealed  1.77 

14*11  4UU  M.\  9U  ohm  Acme  herm 

Heale<l  3.77 

1.75  Sll  600  MA  13  ohm  K('A  9.74 

2  1*11  3  45.A  1  1  ohm  Amertran  20KV 

maul  14.49 

0211  5A  U  2ohm  17ki*  V  Insul.  3.49 

4*311  7.A  41 2  ohm  I7SU  V  liiaui  5.29 

FILAMENT  TRANSFORMERS 

(All  119A’  44cy  primary  eicrpt  where  noted) 
L’T('  henu  sealed  5V  in  lA  1.22 

(  TC  herm  aealed  6  3V  0  6A  1.33 

1.' TC  herm.  sealed  6  3V  at  3  2  A  2-21 

HaytheoD  herm.  aealed  6  3V('T  (u  0  69  1.35 

Kaythe«>n  berm  sealed  6  3V<*T  at  3A.  6  3V 

at  U  59  2.31 

G  K  — 6  3V  aa  13A.  6  3V  I  2.9  3.82 

}*n.  115  230V-t4ec  IIV  at  15A-25K\  litaul  48.44 

l*rl.  115,230V  Sec.  0V<'T  a>  3.59  7.49 

Amertran  5V  ai.  1909— 35KV  intul  14.94 

6  SVC'r  at  5A.  6.3V(T  (a  2.9.  6  3V(T  4*  2.9. 

2hVCT  (4  5A.  2hVC'r  «.  5.9  4.77 


YAGI  ANTENNA 


294K  4HS* 
944K  (SS> 
ImeR.  (SS) 


there  marked  (8S* 
.  384  each 


ADJUSTABLt 

STUB 

TUNING 


COAXIAL  CONNECTORS 

83-1.9P  44  i;(;.34  I 

83-lH  .14  I  G-33  I'  14 

83-lJ  .48  t'(;-34  I'  12 

83.1R  .28  rG-34  V  12 

83-IRrY  .49  '  l’G-37  1'  12 

83-ISP  28  1  0-98  I’ 

83-ISPN  .2H  I  r(;-89  I’ 

H3.1T  1  12  l  (i-84  I  1 

83-22AP  18  1  I  <J-87  C 

83-22P  88  .  lG-171  1'  I 

83.22R  92  {  10-174  I' 

83-22SP  48  '  (  (;-lN49  T  .  3 

I  G-7  AP  2.14  r<;-l4|  AP 

l'G-12  I  .43  MX  I45  I 

t(;-2l  t'  47  l  G-147-t'  1 

I'G-22  i*  .89  l(i-244  1 

VG-23  V  .43  l'G-2.94  (' 

1:G-24  I  .47  I  I  G-299  I 

UG-27  I  .48  I  G-244  I’  .  I 

UC-24  V  .83  MX-347  f 


SAME  EXCEPT  DOUBLE 
STACKED  A  CLEMENT 
4S0  TO  SAO  MC 

$1270 


Same  Except 
Double  Stocked 
^  6  Clement 
370  to  430  MC 


Antennas  for  AN  APR-4  Receivers 

AT.3SA/APT— <70tO4(*OliC>  . $13 

AT-4S/APR-4-  -i:tl*0  to  330**  Ml'i  $13 


GENERAL 

ELECTRIC 

FG-172 

THYRATRONS 

$1^50  EA. 


6.  E.  LIQUID  LEVEL  TRANSMITTER 

CitOAiata  of  .Moil*!  8TJ13  ptMittun  tranamitter  i:*60' 
wound  porentionieferi  i-ouplt'il  hy  no-atiA  ot  a  pair  of 
.91iilro  masnetk  throuch  a  h*‘roi*‘tit‘all.v  seale>l  dla- 
phracm  to  a  cork  ftiMir  at  the  md  of  a  linkag*-  .^ysteru 
Gor't  coxl  .  $76.00 

OUR  PRICE  $2.44 


WESTINGHOUSE  HYPERSIL 
TRANSFORMER 


TRANSFORMERS 

(All  ll$V  60cy  4fi.  txeept  where  nated) 

2240VCT  («  .74  KVA  lUKV  insul.  $28.70 

l*ri.  11.5  23(*  8«^.  500  .5<KIV  ai  4A.  4mi  4ou  .iu<i  :{iM> 

W  5A  87.50 

1120  VCT  («  1..0  M  A  Th<.rd  TlOl'-M  .  4.91 

lOOOVCT  («■  2iMi  MA.  2iM*0V  w  U'MA.  'V  W3A.  2^V 
,a  2.\.  li.IV  .«  lA.  12«V*T  w  i.\  .  7  88 

300VCT  2110  MA.  *?  ..V  w  «A.  w  4.9  4.18 

I040VCT  fa  120  M  A.  rt  ilViT  m  '  A.  '  V  iw  2A  4.40 

7I0VCT  at  85  MA.  6.3V  ^  4A.  5V  W  2A .  2.22 

Same  as  above  except  prl.  110/125/150, 2IU/344V 

AT  48/UP  3  CM  HORN 

$3.95  Ea.,  10  *or  $35.00 

All  material  brond  new  and  fully  guaranteed. 
Teems  20S>  cash  w.  order,  balance  C.  O.  O. 
unless  rated.  All  prices  f.O.B.  our  warehouse, 
Phila.,  Penna. 


PRI-nSV  60CY  3^  KVA 
SEC  721  -  240V  •  1  S6A 
SEC  272  -  240V  .  1  56A 
WT  JO  LBS 

%%  I  so  EACH 


RCA  Ht-VOLTAGE 
TRANSFORMER 


IN  LOTS  OF  10 
BRAND  NfW 
ORIGINAL  CARTONS 
FULLY 

GUARANTEED 


Insulated  for 
Voltage  Doubler  Use 


1021-23  CALLOWHILL  ST.  PHIU 

Telephones  -  MARKET  7-6590  and  6591 
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SEARCHLIGHT  SECTION 


RADIO  SHACK  OCTOBER  BARGAINS! 


^ti¥eh. 

ON  BRAND  NEW 

SOPIEME 


MINIMETERS! 

Bostons  bargain-loving  RADIO  SHACK 
slashes  dealer-net  prices  IN  HALF  with 
a  special  purchase  of  genuine  SUPREME 
Mmimeters,  new  (not  surplus)  and  in 
original  cartons!  Save  5$$ — and— on 
toltmeters,  mtlliameters.  miifojmmdefs  and 
ohmmeters!  Servicemen,  hams,  experi¬ 
mental,  school  and  industrial  users  like 
their  small  size  —  2*4  x  jVg  x  H/:**  — 
only  slightly  larger  than  ordinary  meter 
motemtnts  alone!  T*hese  precision-built  test 
instruments  have  Ss»lid  alnico  sintered  pole 
pieces  and  the  same  rugged  SUPREME 
movement  featured  in  all  SUPREME  testing 
equipment!  Shipping  wt.  1  lb.  Ofd*.r 
SOU  .  No  more  at  THESE  prices  when 
our  supply  is  gone* 

Model  402.  DC  voits:  0-S-50-S00  $S.9S 

Model  403,  DC  volts:  O-IO-IOO-IOOO  6.9S 
Mt>del  404.  DC  volts:  0-2.5-23-230  4.93 
Model  410.  DC  mils:  0-23-230-2300  4.93 
Model  411,  DC  mils:  0-30-300-3000  4.93 
Mixlel  420.  DC  amps:  O-.l,  0-1.  0-10  3.93 
Model  430.  DC  microamps:  30-0-30, 
500-0-500,  5000-0-3000.  designed 
esp.  for  alignment  of  FM  receivers  7  95 
Model  440,  DC  ohms:  0-2000-20000-  ' 
200000.  center  scale  low  range  23 
ohms,  complete  with  battery  .  6.93 

WAREHOUSE  TUBE  SALE! 

Type  Net  Each 
3C24  240  23c 

RK72  .  73c 

I2A6  . 23c 

1616  60c 

1623  . 13c 

872A  $1.13 

ELC3B  $7.30 

FG27A  $3.43 

3B24  83c 


SUPER¬ 

SPECIAL! 

FG27A 

THYRATRON 

In  lots  of  100 
$4.43  each 
In  lots  of  30 
$4.93  each 


tor  quantity  diicounts  on  above  and 
other  tube<  you  require.  Radio  Shack  prices 
are  generally  lO-SO^  lower  than  industry 
average.  All  tubes  inspected  for  mechanical 
breakasc  before  shipment. 

SOLA  CONSTANT 
VOLTAGE 
TRANSFORMER 
Type  30864 

Stock  No.  RS-T21 

only  $17.50 

Designed  to  maintain  their  output  voltage 
constant  to  within  less  than  plus  or  minus 
for  a  total  primary  variation  of 
Input  — -  190-260  VAf  .  Output  —  llWAt 
(a  I.**  amps  isx8»6*.  Net  VO  lbs. 

SENSATIONAL  SPECIAL 
on  TOBE  CONDENSERS! 

ONLY  $1.10  each 
$24.00  per  carton 
Dual  V  mfd  400  WVDT  —  GUARAN 
TEED  FOR  600V  OPERATION.  A  recent 
special  purchase  of  these  solidly  built  TOBE 
Type  RAL-500  rect.  metal  can  oil  condensers 
enables  us  to  offer  them  at  mck-bottom  prices 
quantities.  Bottom  mtg. 


alnrost  unli 

through  four  3/16' 
3V4«3''4i2*.  Lug  terminals. 


dia. 


SAVE  SB0.50  NOW  on  STEPHENS  TRU-SONIC 
HItH  FREQUENCY  SPEAKER  with  titctro- 
dyninic  driver! 

List  Price 


Misderm/e  P.M  or  dynamic  speakers  into  600  eyrie 
cut-off  (flat  to  13,000  ers)  dual  tweeter  wiKifer 
systems  ot  incomparable  fidelity!  Tme  S''ntc  horm 
SH24H  has  8  cells,  each  4  x  4  x  II*.  T^ut- 
Some  JOuuft  eleitro-JyHjm/c  Jmer  unit  Eli 
has  II -ohm  aluminum  viuce  coil;  A  lb.  130-ohm 
copper  field  coil ;  held  dissipation  13  watts.  Ship¬ 
ping  wt.  26  lbs.  Perfect  for  hi  h  enthusiasts,  small 
theaf*s.  schools,  labs,  viund  studios.  9CRITE. 
PHOi«E  or  VK’IRE  your  order  toiday.  h^ausc 
bargain-hunters  will  immediately  recogniae  this 
* --•  —  '  since  the  mar? 


Lowest  Price  in  the  U.S.A. 
on  Brand  New 
TACHOMETER 
GENERATORS 

ROTATION  GENERATOR  (Elinco  B68I,  npciatn 
trom  IluV  60  cy  v>urcc  tu  pnwide  constant  freciuenry 
output  whose  amplitude  varies  lineal  with  speed,  t’se  up 
to  6600  RPM.  V'oltage  output  at  1000  RPM  is  minimum 
of  1.2V.  Size  2V2XA*, 

Stock  No.  RS-904  ONLY  S9.50 

AC  RATE  GENERATOR  lElmco  FI6).  2  phase  AX. 
1.3V  per  100  RPM  60  cy  output  at  1800  RPM. 
Size  2V2x3*. 

Stock  No.  RS-905  ONLY  $8.95 

10  CENTIMETER  RADAR  SCOPE  R7/APS-2 
SPECIAL  AT  $49.50 

Here's  a  NEW  10  centimeter 
radar  receiver  Kope  for  the  puce 
of  the  4:  tubes  alone!  'FP'»  and 
2APl  scope  tubes  included.  Ccmti- 
plete  with  60  me  i.f.  strips, 
two  113V  400  cy  power  supplies, 
nteters,  D(.  blower,  hundreds 
of  small  radio  components  Ong 
inally  called  PPI  unit  Nem. 
in  export  packing.  Limited 
quantity  ’ 


Industrial  and  Laboratory 
Heavy  Duly 
OIL  CONDENSERS 


OIL  CONI 

1  1  1  mfd  ®  15.000 

I  make  Tspe  14K63. 

’  I  FU.\tTI«»N  of  orii 


1C*  11.  ir  \V.  4' h.  Net  .16  IbR.  Orig 
Inally  part  tif  UA  .18  rectifier.  the$<e 
giant  rapacitorn  have  worcii  of  appli¬ 
cations:  raparltnr  -  discharge  spot 


•fart 


etc. 


MAIL  ORDERS  FILLED  PROMPTLY 

FREE  108-PAEE  CATALOG 
and  SURPLUS  BULLETIN! 


stock  No.'RS-703 . ONLY  $22.00 

1  mfd  @  lO.OOO  WVIK'.  Tspe  10U20  (Famous  Make!‘ 
tberall  14aM4*.  .Net  27  Jlw 

Stock  No.  RS704 . ONLY  $15-00 

2.3  mfd  &  20.000  WVIX’.  Tvpe  20020-2-'..  Famous 
Maker.  Overall  Net  2'*  Ibn. 

_ ^k  No.  TA-MI  ONLY  $15,00 

BC-906D 
FREQUENCY 
METER 

RADIO  SHACK 
SPECIAL  AT 

$29.95 

Absorption-type,  originally  intended  for  use  with  Bf  lOox^B 
radio  revr  and  sig.  gen.  I-196B  utilizing  dip  o*  t  2V2* 
round  0-300  DC.  microammcter  for  frequency  indicati*>n. 
Range  130-223  me.  Uses  type  >HS  vac.  tube.  Power 
•  requirements:  2  batts.,  1.3  V  and  43V.  mhich  are 
placed  in  box  within  meter.  Uses  friction-type  vernier 
dial  for  freq.  variation  Black  wrinkle-finish  metal  cabinet 
fitted  with  detor.  NF-FJC.  in  original  boxes,  and  complete 
mith  tube.  freq.  charts,  instruction  book.  l2Vix8',x6V'i* 
Net  18  lbs. 


yJot  RftOlO , 
SHflCh^ 

,IH-  .israllP  SI 


GRAIN  of  WHEAT  LAMPS 

UmcI  for  lllumlnaiinf  matan.  ooaipaaa 
dialft,  airplana  loatrumeoU,  ata  Sol¬ 
dering  Iroo  ramovea  lamp  fron  kaaa  to 
ase  iQ  modela,  doll  bouaaa.  lalnlatura 
traib>.  Xuiaa  tree*,  etc. 

Mazda  6.C.  323  Mazda  6.E.  32t 
3V  19  A  «V.  .2  A 

Photo  actual  tiza.  Glau  Bulb  Mi*xH* 

$i.5o.i»ir 

MARKTIME 
5  HOUR  SWITCH 
A  iO  amp.  timing  davfaa. 
Pointar  mavaa  back  to  lara 
aftar  tima  alapaaa.  Idaal 
for  shutting  off  radiaa  and 
TV  Mto  whan  ytu  ga  ta  bod. 
Limited  tuoply  at  this  ipa- 
eial  PRICE..  .  $3.90 

Aloo  available  to  13  mm  19  mm.  1  hr.  at  $6.55 

ISOLATION 
TRANSFORMER 
KaL  known  klfgro.  56  tratr 
I  windings.  115  V.  to  115 
V.  60  cy.  Ideal  to  prevent 
tborks  from  omaU  radios 
and  medical  and  ak 

elaotronlc  derlcao.  #  I  .▼  5 
SlUpptng  Weight  5  lbs.  Other 
Rizeo  and  820-110  in  stcM  k. 


O.P.S.T.  LEACH  RELAY 
Split  ooll  12  or  24  V.D  1 
10  amp.  43c  each,  8  for 


GONIOMETER 


Kilowatt  Demand  Meter  Totalizer  containing 
beavy-diUT  TFlIXi'HKON  H-7.  1  RPM  motor  and 
hundreds  of  watch  size  gears,  clutches,  springs, 
etc.  Shipping  weight  2  lbs.  ca 

5  for  $10.00  52.50 


WE  a’o  Authorized  Wholosalora 
for  Micro  Switch  Corporation 
and  carnr  tho  largost  stock  of 
Allon-Bradloy  Solenoids 
Potter  and  Broomfield  Relays 
Guardian  Eloctne  Co.  Solenoids  and  Relays 
Haydon  Clock  Motors  In  nil  spends 

n;>  BLAN  !s> 

txporimontort  and  Inraniort  Supplht 

64  E  Dey  St.,  New  York  7,  N.  Y. 


CLARE  STEPPING  SWITCHES 

Type  SD-14  20  stepi.  6  leveli.  Coll  12V, 
D.C.  Lists  at  S40.26;  our  low  prlco 
$13.07.  Ail  brand  new  in  originol  boxes, 
not  war  surplus. 

NEOMATIC,  INC. 

879  Wellesley  Ave.  Los  Angeles  24,  Col. 
Phone:  Arizonc  3-4897 


SALE 

Telechron  timing  motor 

1  RPM,  115  V.  60  cy.  Solo  price  S2.S0 
Push  button  SPNO 
H  &  H  2:3391  Solo  price  12c  oa. 

Jones  Plugs 

Terminal  Price 


Part  :r 
P-308  CCT 
S-308-AB 
2  142  Y 
7-M2-Y 
17142  Y 


lie 
9c  oa. 
9c  oa. 
2Sc  oa. 
S5e  oo. 


HALLICRAFTER  TRANSMITTERS 

B  C  -  6 1  0  i/Hi 

also  HT-9s  In  stock. 

VAN  SICKLE  RADIO  SUPPLY  CO. 

Now  Larger  Location 
102  So.  Penn.  St.  Indionopolis,  Ind. 
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Ulire  Abftft: 


ASO  3cm  Radar  Tranimittcr  4  Moduli- 

tor.  N2  con<>  . $110.00 

AIm>  partii;  details  A  prim  on  rr<iueot. 


ho“i>  alone. 


Indicator  alone. 


WORTHWHILE  SAVINGS  TO  YOU: 
INDUSTRIAL 

POWER  SUPPLY 

EQUIPMENT 


MOTOR  GENERATORS 

G.E.  t)pe  Inptit  113  t  it-c  .  -a  '  7  aoip- 

<Hitp4it  US  V  a-e  6U  cycle,  sinsle  plta-^  3Sf>  VA 

(if  . $56.00 

G.E.  Type  Cr  jiliyo  input  32  ”t  d-'c  «  »  anije. 
Output  US  T  a  c  60  cycle.  .>«lncle  phase.  3.M)  V.\ 

(0  t<r>%  I»  K .  $63  00 

Lcland  Tnc'  r|.L  21lutr>  Input  115  r  d  r  ta  4  2 
anipH.  Output  115  V  a  c  t'o  ode.  sinsle  ph«-f. 
240  \.\  i«»  '6'*  1*  K .  $47  0. 


NEW  CAPACITORS 

2  mfd  600  T.  d-c  tubular  $.30:  10  for 
$2.50:  $20.00  per  C. 

2.S/.S  mfd  1.000  T.  d  r.  $.50;  4  for  $3.00. 
$  s  l.U  oifd  1.200  T.  d-c  «k:  L-wlated  sec- 

U0B»  . $1.20 

1.2.5/1.25  mfd  7.5  kr  d-c  or  .62.5  mfd  15  kr 

d-c:  Pyranol  . $12.50 

.25/  2.5  mfd  7.5  kr  d  r  or  .125  mfd  12  kr 

d-c  . $3.75 

10  mfd  25  kT  d-r:  l^yranol . $36.00 

500  mfd  2tK>  wr  d-c  electrolytic;  insulated 

terminal*  . 95 

.001  mfd  25  kv  d-c  mica:  2.5  A.  wt  S.Oini 
kr.  18  A.  #r  l.OOo  kr.  11  A.  it  .300 

kr . $25.00 

50  ranifi  32  k\  d  r  tutmlar  laruuni.  $4.95 
9  12  mfd  12>i*.  vac.  4000  f  dr  New: 
ii  K.  I*)ranol  . $17.00 


TRANSFORMERS 

1 15  V.  60r.  primariea 
Amertran:  17.000  t.  (0  10  4  K.  V  .A 

root .  $65.00 

Amertran:  h.moo-o  m.hoo  t.  ft  104 

K  V.  A.  ront . $75.00 

WeatinfheuM:  18.4<n)-0-18.400  t.  w 
9  K  V  A  .  ctoit..  piii.s  2  \VL-531  res-r 
tubes,  fil.  transf.  A  50  h  575  ma 

choke  .  $160.00 

24  ?.  »»  1  amp,  unravd . $I.En 


RELAYS 

Weatlntheuse;  Type  SC-M  Ovarcurrtnt 
relay.  2  to  1  A  .  K  A  root,  rating 

20-40%  drop  out  ratio . $12.95 

A-B  810  OverloMi  Relay.  6  .1-lK.t  A  . 
«00  T  max . $7.95 


METERS 

W«ston  or  W«stin9houst 
3*  0*120  a-c  amp«.  w/current  trantf  $  8.S0 
3*  0-2b  kr  d-c  w  precision  multiplier  18.00 
3'  0-4  kr  d  c  w/precUion  multiplier  9.50 


CHOKES 


SPECIALS 

Wettlnihouse  Mater  Multiplier:  1  meg  . 

lol  .  •»  noninduriife . $1.25 

Eilamant  Transformer:  ('oontant  nirreot : 
lib  220  r..  50/60  c;  aei-.  21.5  » 

40.5  A  . $17.50 

Tube  WU  ZHi  ML  3W:  125  KV  X  rar  nil 
iiitmerMon  rert. :  10  r.  11.6  A.  fil  $32.00 
CRAMER  Time  Delay  Relay:  TU2  120S: 
0120  ser..  115  ▼.  00  c.,  «yn.  motor- 
drlten;  10  A.,  115  r.,  S.T.N.O.  r«n- 

tart  . $4.95 

Motor:  27  r.  d-c,  0.7  A.,  110  R.1*  M  .  1 

01. /ft.  toruue  . $3.50 

Soleroidi:  115  v..  60  e:  continuous,  wt 

'■W  Ihs . $2.75 

Intermittent,  wt.  9  lb* .  $2.75 

Indicator:  1  >1A  Radio  CompasH.  New 

$3  85 

Indicator:  m-H/APN-l  Radio  Altimeter 

New  .  $4.50 

Loop:  MN  2uE.  for  MN-26  rllreftlnn  tinder 

New  . $10.00 

Computer;  (  I*  14  ARS  1,:a.  New  $10.00 


AUTO-DRYAIRE 

M  elel  2200,  fnr  pn^sMurizlng  high  alti¬ 
tude  e.iu:pruent  . $160.00 


CONSTANT  VOLTAGE 
TRANSFORMERS 

95  to  125  Tolt  50  cycle  single  phase  Input: 

11.5  Tolt  output ; 

«0  »a  .  $  8.40  3-sn  la . $27.00 

110  ra .  13.20  500  va .  34.00 

190  to  250  volt  input:  220  volt  output;  6n 
va  . $8.40 

RAYTHEON 

198  to  242  volts  60/60  cycle  slnfle  phase  In 
put:  220  volt  500  watt  output . $38.00 


APR-4  RECEIVER:  115  or  80  v 
60  to  2600  c.,  includes: 

TN-17  tuning  mitt.  74  to  320  mr.  plus 
TN  is  tuning  unit.  .3‘mi  to  l.oofl  hk*.  plus 
TN-1‘»  tuning  unit.  Ii.'o  to  22i'0  me. 

Freuuenry  Is  caiibratetl  to  l*i  ai  rurai'y.  Serv¬ 
ice  rondltlon*  are: 

Temterature  range.  -67*  to  162*F.  Altitude 
range.  0  to  SO.iiim  ft.  Humidity  range.  0  to 
95%.  Nl  rood . $475.00 


All  marchondisQ  in  *'ap  n«w''  condition.  Add  approx.  20^o  to  not  woighU  for  ootimolod 
shipping  woightp.  Tormo  aro  30^o  with  ordor,  balanco  C.  O.  D.  All  prieot  f.oi>.  Loo 
Angolot  Warobouoo.  Writo  lor  additional  dotail  information  on  any  of  tho  abovo  ilomo 
and  for  tpocial  quantity  ditcounla.  Tolophono  MAdioon  8-5391. 


1527  E.  SEVENTH  ST. 


EPCO 


LOS  ANGELES  21,  CALIF. 


ELECTRONICS  — Octolwf,  1949 


SEARCHLIGHT  SECTION 


multaarouMlv 

at  the  fol 
1  o  V  t  o  i 
speoils: 

40O0  Ul’M  Ortnders.  buffers,  flexible  abaft  toolp,  etc. 
150  UPM  Wrapping  fl^hing  rods,  alow  >>pe«d  tools. 
25  RI‘.M^I>ev.  tray  rocker  for  photo  darkroom. 

5  1< PM  Turning  barbecue  gpits.  Adv.  Ihsp.  }team'< 
A  Th(>u-*afid  Other  uaea  Around  the  CC  OC 
Work  Shop 

DYNAMOTOR  DO 

0-1  Converts  to  110  V  AC  In  ten  mlnutee.  diagram 
included,  haa  shaft  with  squirrel  cage  blower,  also 
gear  rediii*er  with  2  shafts  and  pullevs  CA  OC 
at  the  other  end.  1001  uses.  O.NLY 

RM-29  PORTABLE  FIELD  TELEPHONE 

An  Ideal  portable  held  telephi>ne 

t'omplete  In  a  ruggtsi  steel  rase  dtr  —  /a“N 

for  vear*  of  wear.  Ringer  circuit  •*'  8.7  M 

Included.  No  leether  case  to  de 

teriorate.  Compact  S'lO'xO*-  also  ■■ 

useil  as  remote  control  on  St'R- 

2h4.  S  mple  two  wire  operation 

15  miles  distance  and  upwards  *^00  ^0  Hr 

Can  be  Used  for  televl-.um  Installa 

tinn,  intercom  system,  constnic  - 

lion  companies  oiiiMde  and  in  ak 

Aide  work.  etc.  Light  weight.  13  #T,yp 

ItH  Ktcellent  condition.  a  a  giA  ak 

SPECIAL  LOW  PRICE  EACH  2  for  518.95 

PLUGS  AND  CONNECTORS 
YOUR  CHOICE  for  only  uoch  49c 


For  269-F  Radio  Pompa&j  Inrerter.  .P1«-S108-£I-4R  ' 
For  the  .hcr  274  N 

. PL  147,  14M.  151.  152,  153.  154A.  156. 

Fur  the  BP  375  . . l’b-.59—rL-6l— PL-64 

For  the  Al.T-13  . U-8U.  U-IOU.  r*16r 

For  the  ARC-l  . U-ISU.  U-16V 

MC  203A  coupling  Coax  Flltlnfa— 

. PL  2.'.9A  (83-lSr»  rO-2llT-rG  22r 

PL- 164  M-3.59  U-ll/U 

AN  3108  2'<  19P 

AN-3I08-I2R  7  rombtnatton  Male  and 

AN-310012S-33  S  Female 
PL-63  SO  44  PL-62 

PL-56  SO-86 

BC-733  D 

A  10-tube  superhet  m'eiver  for  lateral  blind  landing 
guidance  tl'AA  type  certificate)  TP-1045  Kxcelipnt 
coodltlon  108-110  MP.  Tube  complement:  1 — 12SQ7  . 
1— 12SR::  1— 12A6:  I— 12A1170T:  2—12807; 

3  -717R— tubes  alone  worth  more  than  this  low 

Schematic  furnished.  Karh  $4.95 

AN/CRW— 2  V.H.F.  RECEIVER 

6  tubes;  3— 6SL7.  1- 6SN7.  1—6807.  I— 6J5  Hyna- 
motor.  plug -In  coils  and  seosttlre  relays,  l^ls  wa# 
one  of  the  Armv's  "Secret*’  V  11  F  remote  control 
rereWerv  operating  at  about  110  $(C.  A  thousand 

and  one  uses.  Uke  new  In  a  $4.95 

COMPLETE  BEAM  ROTATOR 
ASSEMBLY  LP-21A  AND  1-82A 

A  large  5*  Indicator  I-82A,  brand  Dew  and  as 
LP  21  lo/'p  (reuio\ei1  from  aircraft)  A  complete 

Krfect  beam  rotator  system  w.th  Indicator 
Mip  Is  low  impedance— 4‘ontaina  S7  D5 


FILAMENT  TRANSFORMERS 

Fully  shielded  Pri.  IrtO  V.  Sec.  (kl  winding  19.2  V 
df  5  A.  C.  T  S2  winding  10  2  V  10  A.  C.  T.) 
Seroodarv  winding  can  be  c«>tinected  In  '•erles  to 
•upplv  25  V.  with  a  line  Voltage 
of  115  Volta— 60  Cyc.  New  Each 

6  VOLT  MOTOR 

A  real  beauty,  removed  from  aircraft. 

Type  uae<l  (or  auto  fan  . Each  ▼  •  .AT 

BC-433G 

15-tube  auperhet  radio  enmpas*  receiver  200  tn 
1750  Kc:  <*W’-tone-volce.  Uke  CIO  OC 

new.  Similar  to  R'/ARN7.  Only  ▼  ■  T,T^ 

TUBES 

162.5  ...3  for  $1.10  5RP1  Scope  tubes  $1.9$ 

6V6  . .49  r.BPI  Scope  tubes  O  $2.S0 

SD6 . ^  .49  35Z5  .  4*  .59 

6"  PM  SPEAKER 

Beautiful  New  Stock.  Alnlro  Magnet —  Cl  OC  ' 


COMMAND  SETS 

BP  454— Receiver  3  6  M.C.  Uiied.  Good  CC  QC 
condition.  #J.TJ 

DM— 53A  DYNAMOTOR 

14V,  in  .  220V-80  M.A.  Out.  Ueed.  good  ei  OA 
condition  .  <^l.«JT 

WRITE  FOR  NEW  CATALOG. 

Minimum  order  $2.00.  F.  0.  B.  Chlcaio.  20*^«  de* 
•mH  required  en  all  C.  0.  0.  ordere. 


NESCORP  Electronics,  Dept.  E 

2635  W.  Graad  Ave.,  Chicago  12,  III. 


SEARCHLIGHT  SECTION 


\/r$  fReeh 


HIGH  GAIN  •  WIDE  BAND 

★  5"  SCOPE 

Nationally  Advortiiod 

Thi*  jicope  U  mniporable  to  ^^**^^^** 
tnstrumHniii  iwlUnx  at  two 
to  throo  UmoM  tho  prlco. 

•  0  0  e  a  d  0  AttonHatart 

(Fmjurnoy  Compeosat-  *  m  ^ 

•  Puth-Piill  DfAoctlon  m  m 

•  Idontieal  Vertical  and 
Horixental  Ampllflert 

•  Sonsitivity  .15  RMS  ^  ^ 

Voltt/inch  ^  A  ■«•  ■ 

•  Bandwidth  2  cycloa  ta  i|  ft  ft  ft 

450  KC.  ^  'm  m.  w 

•  Z  Axis  injBut  Calibra*  ^  -  I-  ft 


RADAR  EQUIPMENT 


SCR-717R  lOcm  s«arch  rodor 

APS>3  4  APS-4  3cm  sdorck  Mt«  compittc 

SO-12  complatd  w/tr«ikr  4  got  drivtn  supply 

SO-9  10cm  shtpOortit  soorch  Mt  compl. 

w/sports 

APR^I  rtctivtrs  . 

QBF  SMr  tats  . $730.00 

SO>0  pulsa  fiotworks  1  microsac.  15 

Kwatt .  15.00 

$0*9  pulsa  tronsformars .  15.00 

AY-101D  Autosya  w/colibration .  30.00 

2J1G1  Saltyn  motor  .  .  2.00 

Salenium  roctifiar,  tull-wova  1l5v,  AC 

250  mo  DC .  1.20 

BD-77  Dynomotor  .  . .  9  50 


Indispensable 
to  Purchosing 


Industriols, 
Schools,  Lobs. 
SEND  FOR  IT 
TODAY! 


U.G.  TYPE  CONNECTORS 


TRANSFORMERS 


ALLEN-BRADLEY 

CONTROLS 

Ohmaic  Shaft  BuahlaO 

50  5/K*rc«.  3/S'L.B. 

500  3,  »•  1/4* 

5HO  1/4*  a  a.  3/'8* 

lOOU  3.'8*  3/8* 

1000  3/ 10' a  8  1/2*  L.B. 

2000  1 '8*  mill  1/4* 

25iiO  3  8*  re*  3/8* 

3000  1/2*111111  1/4* 

5000  2  13,18*  1/2* 

5000  l,H*Ba  1/4* 

8500  1.  H*  a  a.  1/4' 

10.000  l,H*aa  1/2*  L.B. 

15.000  I.H'aa.  1/4' 

20.000  l/H'aa  1/2*  L.B. 

26.000  1  8*8  a,  1/2*  L.B. 

40.tNi0  1  8*8  8.  1/2'L.B. 

50.0(8)  5  8*  re*  1/2'L.B. 

50.000  l/H'aa  L'2' L.B. 

50.000  1  3  18*  mill  3,8* 

50.000  3,  8*  re*  1/4* 

80.000  1.2*  mill  1/4* 

lOOK  l/H'aa  1/2* 

250K  1  8*8  8  1/4* 

500K  1/4*  1'2' 

5O0K  1/2*  1/4* 

1  roe*.  1/8*  a.a.  3/8' 

line*  1/8*8.B.  1/2* 

6  25me*.  3./8'  1/4' 

_ 50c  each _ 


T-100  115V-400  cy  45BOy.  2  mo  2.Sy 

5  omparas .  4.00 

T-111  6  E.  K.  2745  pulsa  tronsformar  30.00 
T*117  UX-9202A  pulsa  tronsformar. . . .  30.00 

Writ#  For  IMittgs  oF  ofbor  stirptys  borgoin$. 

LIRU  LABORATORIES,  INC. 

340  Btoockar  St.  Naw  York  14,  Naw  York 


UO  22 /n- 
I  UO  23/T7- 
UO  24/D- 


Large  Quantity  of  CE-393A 
Grid  Controlled  Rectifier 
Tubes,  Mercury  Vapor  and 
Gas  Filled.  These  Tubes 
Available  for  Immediate 
Shipment  at  Special  Low 
Price  of  Only  $4.00  each. 

KB-0R9S.  Klectronlca 
530  N.  SlichiCAn  Ave.,  Chicago  11.  111. 


83.1SP  831SPN  83-IR  SS-lAP 

"UHF"  COAXIAL  CONNECTORS 

No.  AN  4  Type  Each  Per  li 

83-1 H  rU-106U  Hood  .12  .1 

R.VIR  SO-239  llec.  .35  .2 

83-1AP  M-359  \n*  Adap  .35  .2 

H3-1T  M-358  (.onn  1.20  l.l 

83-lJ  PL-258  Junction  .80  .7 

83-22R  UG-1031'  Rec  .45  .4 

ft3-22P  rG-l02U  Piu*  .45  .4 

K3-18P  PLr>259  PIu*  .35  .2 

8.V18PN  PL-259A  Plu*  .35  .2 

83-188  UO-176U  Red  .\dap.  .15  .1 


MICA  TYPE  F  CONDENSERS 

CM  65  4  CM  7(3— Vory  Spociol  Low  Prlco 

Each  '  Cap.  Volt.  Each  1  Cap. 

$1.20  I  .OiH)25  :iOIM)  5  .73  (MMN 

1.32  .(NM)4  3<NN)  .73  .(MN>5 

1.30  (MMI75  3(MM)  .77  (NNUl 

.50  <M»I  3000  .70  I  (NKIH 

1.08  (NI35  3(MNI  1.08  I  (Mil 

.58  4MM)1  5(N)0  .77  '  (M)I2 

.58  0(8)2  50(X)  .77  .(W15 

.58  I  0(¥>2.5  .77  .U(MH)4 


Volt. 

5000 

.5000 

.5000 

5(N)U 

.5(MM) 

5000 

.5(NN) 

8000 


Each 
$  .77 

.M 

.84 

.84 


DYNAMOTOR  DM-28-R 

For  BC  348's  $•450 


Brand  New  Original  Rack  y  s  (4  aoataaid 
DRILLICK  SALES  CO. 

5453  Virginio  Avo.  Los  Angalos,  Collf. 


STANDARD  BRANDS 
OIL  CONDENSERS 
Cap.  Volt  Each 

4  800  $.74 

5  800  .74 

8  800  .84 

7  800  .44 

2  1000  .74 

4  1000  1.14 

8  1000  1.54 

8  +  1  1000  1.44 

10  1000  1.45 

16  1000  2.84 

2x4  1500  2.25 

4  20»0  2.75 

.25  3000  1.14 

l.U  .3000  1.45 

U.l  3500  .74 

.15  4(H8)  1.44 

0.5  5000  2  14 

2  S(N)0  5.45 

30  90V  AC  3.45 

3  Ptiaae 


FP  CONDENSERS  — STANDARD  BRANDS 


TRIPLE  SECTION 

Cap.  Volt.  Each  I 

90-90-20  20O-20IF-50  1.84 

30-15-10  35(V-3(lO-25  .54 

10-10-20  350-350-25  .51 

30-15-10  .3.50-300-3(8)  .44 

15-10-10  400-400-350  .  42 

15-10-10  3.5(>-35(V250  .44 

40-40-20  400-300-250  .84 

10-10-20  450-450-25  .44 

15-15-U)  4.V)-40(>-350  .73 

30-10-lU  450^^50-350  .  74 

30-30-10  4.50-450-25  .84 

80-20-20  450-450-400  1.14 

QUADRUPLE  SECTION 

MV30-100- 40  150-150-  25-25  $.74 

40-4lh  20-2i8)  15* '-1 50-50- 10  .  74 

40-5(^  20-20  3(0-250-250-25  .74 

10-  30  20-20  35(>-300-25-25  .44 

40-20-10-40  300-3(M>-300-2SO  .84 

20-20-20-20  450-450-4.50-450  1.24 

20-20-20-20  475-475-475-450  1.34 


SINGLE  SECTION 
Ip.  Volt.  Each 

)00  15  $.74 

H)0  25  .74 

450  .34 

450  .34 

475  .47 

450  .44 


WANTED 


DUAL  SECTION 

\:ap.  Volt.  E 

40-20  25 

hO-HO  25 

20-20  250 

40-40  250 

10-40  300-25 

90-10  350 

40-20  450 

40-40  450 

20-20  4.50 

50-50  450 


WANTED 

TN-18-APR-4 
or  TN-3-APR-1 
TUNING  UNITS 
RANGE  300  TO  1000  MC. 

IN  ANY  CONDITION 


PHONE  WORTH  4-3270 


TERMS:  20'«  cash  with  order.  Bal. 
anee  C.O.D.  unlett  rattd.  All  arieet 
F.O.B.  our  warehouse  in  New  Yorkl 
City.  No  ordors  under  $2.50. 


ACORN  ELECTRONICS  CORP 

76  Vetey  St..  Dept.  E-10,  New  York  7,  N.  Y. 


TUBES 


BUYING  . 

COMPARE  OUR  PRICES 

Type  Price 
2I7C  .  7.48 

3a4TH  3  98 


SELLING 


Price’  Tvpe 

’S  IJ  Si” 

Ai  -  ’ 

fc<.2I 

3  78  7HP7 

4  78 

I  #8 

8.78  X 

4.78  /L  ^ 
^  78  fm 

4.7* 

24.8‘  I  ^  .  V> 

^  I  \  ’->*1 

4^  V 

24.48  \  M, 

3.48  VV/J 
34.8a 


Price  Type 
4.aa  844 
4.44  Hit 

24.48  811 

7.48  813 

14.48  814 

4.48  832A 

8.48  833A 
3.78  H.V4 

4.48  837 
ia.98  8.38 

844  . 
881 

_ i|lK$,  IMC 

'l35  IIMRTV  STREET  NEW  YORK  4.  N  Y  874 
woAtH  e  oaea  874.. 


Type 

I  A3  . 

1B22. 

IR24 

IH38 

1N23 

2C4a 

2<;44 

2021 

2J24 

2J27 

2J31 

2J32 

2J44 

2J.8a 

2K28 

2K2S 

3<;23 

3J31. 


Price 

14.84 

24.48 

1.48 

4.48 

14.48 
4.48 

1  aa 

I  >.48 


W-S301,  Electroniea 
330  Weat  42nd  St..  New  York  18.  N.  T. 


WANTED 


4*44  ...  *. 

(8B.  ..  4. 

C:4A .  4. 

WL448  . .  4. 

RX21  ..  2. 

THOUSANDS  OF  OTHERS 


TalatYpawritara  complata,  compoaanta  or 
parta.  Any  quantity  and  condition. 

\V*66.54.  Klectrunica 

330  Weat  42nd  Street.  New  York  18.  K.  Y. 
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October,  1949— ELECTRONICS 


SEARCHLIGHT  SECTION 


ALEXANDER  MOGULL  CO..  INC 


161  Woshington  Sf.,  N.  Y.  6,  N.  Y. 


worth  4-0865 


Nobody  but  ARICO  has: 
"hard-to-get"  items — 

SPARE  PARTS  ARE  HARD-TO-GET 


MANUFACTURERS  •  JOBBERS  -  LABS  •  SCHOOLS  -  INDUSTRIALS 


RADAR  AN/APS  2C 
or  2E  Spares  including: 

1  B-201  Blower  Motor.  I  ea  ajwa  am 
B-BOl  Blower  Motor.  I  ea  8-802  SQQ.DO 
Blower  Motor.  3  ea  Cry  tal  IN-21  Ow 

and  ttio  followtnf  tubes:  3  ea  ..  .  .  c. 

«4C7.  2  ea  fiH6.  3  ea  eSN7,  3  ea  *  "mpMe  Set 
8L6GA.  2  ea  2APl.  2  ea  5FP7  2  ea  VR-105-30. 

2  ea  SU4G.  2  ea  6XSGT.  2  ea  2X2.  2  ea  829.  2  ea 
RKR72.  2  ea  715-B.  2  ea  2J-22.  2  ea  417-A.  2  ea 
721 -A.  atus  misc.  fusee,  bru  hes.  valve  core,  de¬ 
hydrator.  etc.  Brand  new.  parked  In  prey  chest 
with  description  list. 


MICROSWITCHES 


POWER  RHEOSTATS 

(nattnnaliy  known  aifre) 


ALLEN-8RADLEY 

potentiometers 


TYPK  J 

.Vi  13IR*  KkHtO  7.’»<‘r*rt 

Alt  I.VMt  IHKM)  VMMM) 

1(N)  2(MM»  |2tMMI  KMX  M) 

I.VI  21HM»  l.'iiMrt  l.vxvt 

34M»  25IM>  lAIMMt  ‘itVf'rt 

400  44M>0  .MKXMl  >1 

fi«H)  470<1  2'UK)0 

ItMMt  tvooo  rtoorio  l  O  lite-4 

I2(MI  A500  .SOOOO  .SOniex 

Prico  50c  eoch 

T>I*K  JJ  •  IH  AT>t 
AO-iWl  2.YK  K»K  2IMIK  2O0K 

100- KID  .3SK-  .SK  J'VIK  2.V1K 

2<Mh-2t)0  .3.SK  3AK  3‘Y»K  SlMtK 

.iO(V  .WM)  t'  K  7K  SK 

I3IMI  AiO  4<'K  2)K 

2K  2K  ."“K-V  K  HViK  3V*K 

.SK  .SK  lOnK  in‘*9C  KrtK  '4«»OK 
lOK  I^K  I30K  t:M»K  TlMiK  7<VtK 
20K  2K  I.Slitw  I.V'K  M'tOK  7.‘ik 


A-SP$T  10a/12:.var 
K.'ilit  type 
iKMisint;  nomi  <*pr 
B-SPOT  Ida  U.'Aai 
tvpe  "S  ’  pli 
norm  op  A  one  n« 
C-OPST  Ilia  IIOii 


ri  .  i9t 
Snap  Action 
UiTti 

i>p<*n  and  one 

. 29e 


Copx  Coble  Connectors 


Cat  No.  Army  No.  Type  Price  TOO 
83  TAP  M  359  IIhr  1.35  .28 
83  ID  PL  271  4dap  1  25  1.00 

83  IF  PL  274  Fee<l  1.10  .93 

83  1R  SO  239  Her  .35  .28 

83  1SPN  PL  259A  in>iR  .35  .28 

83  22>P  UQ  102  U  llod  .45  .43 

83  224  SO  284  Rer  SO  .43 

I  Special  Pricee  To  Quantity  Use’s 


AIRCRAFT  RADIO  EQUIPMENT 
and  TEST  SETS 

BC-22i.AH  Freeuency  MetM* .  85.00  ea 

AN  'ARM-I  Test  Set  for  ARC-3  150.00  eet 

A-27  Phaatum  Antenna  5.00  ea 

A-58  Phantom  Antenna  100  w.  200  kc — 12  me 

19.00  aa 

A.98  Phantom  Antenna  with  aper  al  R-F  Meter,  for 
toatine  Gibaun  G.rit  15.00  oa 

1*100  Test  Set  for  ARN-7  or  269  Compaaa 

850  00  set 

1-139  Test  Meter  for  SCR-522  12.00  oa 

IE.I9  Teat  Set  for  SCR-522  campl***  200  00  aet 
TS-IOA  APN  Altimeter  nelay  >  ine  40  00  aet 
TS-IS  APN  Altimeter  Teat  Set  24.v  AN  APN-I 
125.00  aet 

TS.I6X/APN  Altimeter  Teat  12-v  AN  APN-I 

150  00  aet 

TS-BO  U  Teat  Meter  for  AN  ARC- 1  12.00  ea 

TS-250  U  Teat  Set  for  APN.l  Aliimeters 

150.00  aet 

RC-54  Teat  Set  for  ARC.5  or  274. N  Rocelveta 

ISO  00  sot 

RC-55  Teat  Set  for  ARC-5  or  274-N  Tranamitters 
250.00  sot 

RCA  Type  CI58  Oarilloacnpe  85  00  ea 

HalMrraftera  S-22-R  Rereiver  (recenditloned) 

40.00  ea 

PP  29  CRN-2  Rertifler  Power  Supply  for  SCS-SI 
Its  Glide  Path  Xmittr.  (uaed>  200.00  ea 
W.  E.  Type  27B  Marker  Reretvera  12-v  tromplete 
and  reconditioned!  150.00  aot 

Bendis  RTA-lB  Transmitter  only  (reerni  L.  N.) 

500  00  ea 

Some  of  the  above  Test  Sets  are  one  of  a  kind  in 
stock. 

AKn  in  atock :  AN  ARC-1.  AN  ARC  3.  AN  ART- 
i3.  BC.348.  AN  ARN-7.  MN-2S.  SCR-269-G. 


Price  $1.25  ench 

T>  I'K  •  JJJ"  TRIPl.KS 
2nK-2<MlK  l-SK  7"K  7<tOK  7'M>K 
2i»K  -2‘M)K  ‘HiK  T'» 'K  7.V)K-7.SI  K 
tAK  27K  2.VM»  SM»K  VNIK  HfMtK 
1  0  me ;  I  'i  mea  -1  0  meg 
Price  $1.95  eoch 
Al’o  AviaMnb'e  at  Surplus.  Larps 
Variety  of  Other  Make  Controls 


(DIaeounta  to  Quantity  Usars.) 


BIRTCHER  TUBE  CLAMPS 


lever 

SWITCH 

DPOT  10-amp.  ^*atl<lar•l  heas\  duty 
Mnwiian  £4li«l  mnineo- 
tary  Irser  a4*f.e«n.  rin'm  (‘ijen  and 
iiorui  r|.»-^  rirrult.s  . $1.98 

Many  Oihor  Typos  Available 


TAKE  'EM  AWAY'? 
Dry  Clectrolytics  in  Cons 
Price 

!-aertion  $39 
2-aertion  .43 
S'sertion  .21 


^  16  475 

'  fri3.V) 

.’«»  VrI.V) 

4(M0  «£30U 
.Ml  88  5f) 


OIL  CONDENSERS 


FAMOUS  MAKES 

moat  with  ccromic 
piticr  insulotora 

UMi »  V  Ir’v  99.75 

L'ltt  1  vdrw  1.15 

5M»vdrw  .zn 

WMlvdcw  .15 

4<M1  vd(*w  .35 

«iH)  vdew  .39 

5'M)  v<i'*w  .59 

ft'H)  V'W  .49 

4<Mlvl’W  75 


JONES 

CONNECTORS  | 

$  304  CCT  $0.19  I  P  324  FHT  $0.56  • 
P  338  A9  .12  P  330  SB  .78 
S  308  CCT  .22  S  3:0  SB  .33 
P  308  CCT  L  .25  *  P  333  FHT  .83 
S  308  FHT  .17  P4i2S3  .21 
S  308  AS  .18  S  4>4  25 

P  308  FHT  L  .23  S  4)6  CCT  .41 
S  303  FHT  L  .23  P  433  L^3  .21 

P  312  48  .1/  S  4)3  L\l  .2) 

P  312  CCT  L  32  S  CCT  r2 
P  315  FHT  .33  S  2  )3  21 

S  315  FHT  .34  S  2»  3  1  .43 

P  315  E3  .21  ;P  5-3  Cl  1.31 
P  315  CC£  .36  P  CU  C  :  i.2d 
P  318  CCE  .4«I':510C£  2.28 

$  318  CCc  .4/|P510SJ  1.98 

P  321  A3  .Li  S  510  SI  1  98 
P  L24  E3  .44  I  P  512  CE  2.84 
(Special  P  ices  to  Quan*ity  Users) 


LARGE  VARIETY  AVAILABLE 
AT  GREAT  SAVINGS 

I  .H.*rid  yi 


SELECTOR  SWITCHES 

WR  NATIONALLY  KNOWN 
^  MFRS. 

>UI  ToUl 

Uw  P«»9  Derkh  Tyr**"  I’rin* 

I  li  I  r-ramir  $•  55 

1  21  i  Imkelltp  .55 

2  11  2  Imk'lite  .40 

4  11  4  bak>  nti-  1.17 

4  II  4  bak'llte  1.48 

18  5  9  rframte  1.90 

OTHER  TYPES  AVAILABLE 


LOWEST  PRICE  TUBE  LIST 

2  API  $  3.00  1267  I4A7  O'**) 

2  «  2  .69  I2I5-GT  .40  955 

2J22  8.50  I2KR  .60  1625 

2K28  12.95  i2SF7  .59  1626 

5FP7  1.25  I2S87  .69  1629 

5U4G  .65  I2SH7  .35  2050 

6AC7  .79  I2SN7  75  2051 

6AG5  .75  I2SR7  $  .40  9001 

6AK5  .90  I4B6  .  50  9002 

6AG7  1.25  28  07  .  40  900) 

6E5  .75  3SY4  .65  9004 

6H6  .50  RKR.72  1.50  9006 

6LHGA  .75  4I7A  14.95  VT.25 

6SL7GT  .79  715-B  7.50  VT.52 

6SN7GT  .79  7I7.A  .85  NE-16 

6V6GT  .75  721-A  3.50 

6X5GT  65  826  .50  NE-48 

i2A6  .25  811  2.25 


PAMOI'R  MAKFIIS 

V  1.0  290V  .29r 

W  1.0  690V  .39r 

I-  ^D  690V  .45f 

\t  2  .OS  1S00V  .33r 

2x1  60JV  .29r 

U  2«.1  IdOOV  .31r 

2(.1S  630V  .28e 


JONES  ^ 
BARRIER  STRIPS  ^ 

Cat.  No.  Pri:a  i  CU.  f'o. 
4  113  Y  $3  .1/  I  11  141  ’ 


r20OI  H  P.  make  eon 
r200)  non 

r20O3L  S  IMR.T  .  Iiv  h. 
r2004  D.IV  make  2  n 
C2004L  U  P.  make  2  I 
82006  l»PhT.  non 


AIRCRAFT  RADIO  INDUSTRIES 

760  Stole  Street,  New  Haven,  Conn. 
N.Y.C.  Office — 274  Madison  Ave. 


Special  Transformer  Buy 

2400  V.  each  lida  of  center  at  1500  ma  from  115  or 
230  V.  50  •  60  cycio  primary.  New  post-war  Woat- 
inphouao  Hyperad  core  and  coil  construction.  Ab- 
aolutofy  fuaranteed.  42  lbs.  ah'pp  ng  weipht.  Not 
price  $16.00  each  f.a.b. 

Weston  Laboratories 

Weston  93,  Moss. 


APR-4  RECEIVER 

good  working  order,  comp,  all  tuning 
unite,  freq.  tunable  38-4000  me. 

WILL  TRADE  for  good  used  Meat.  Corp. 
84  or  eguiv.  stand.  Signal  Generator.  OR 
SELL. 

JOE'S  RADIO  SHOP 

Bridgeton,  N.  J.  Phone:  2$1 


ELECTRONIC  TUBE-MAKING 
MACHINERY 

For  manufacturiDq  radio  tubes,  electronic 
tuowa.  cothoo*  roy  tuoes,  lamps.  New  ond 
used.  Reasonably  priced,  satisfaction 
guoranteed 

AMERICAN  ELECTRICAL  SALES  CO. 

47  C.  8th  St  New  York,  N.  Y 


SHEET  METAL  MACHINERY 

NEW  ond  Used  —  Brakes  —  Sheors 
forming  Rolls  Folders  PufKt.es  ~ 
0»  Aero.  Peito,  Niooo'o  8  Whitney  Egu'p 

R  D.  BROOKS  CO..  INC 

Hai«  5226 

361  Atlai'Tic  Ave..  Boston.  V«  v 
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GUARANTEED  GOVT  SURPLUS 


420— 7S0  MC 
OSCILLATOR 


Compact,  beautifully 
built  line  OBcillator 
employing  two  W  E. 
368AS  (703A)  “door- 
knob’*  tubes  in  push- 
pull.  Exceptionally 
stable.  &W  output  at  420mc.  2W  at  700mc. 
Independent  grid  and  plate  tuning.  Adjust¬ 
able  output  coupling  and  tuning  assembly. 
Coaxial  output  connection.  Built-m  blower 
may  be  operated  from  llOVAC  Bower  re- 
tjuirements:  300VDO  •  ISOma,  1  2V/4A.  1.2V’/ 
4A.  S^^xe^^xllS".  7  lb.  Su4»pUed  com¬ 
plete  with  tubes.  Ideal  for  420nm  amateur 
operation  or  for  use  in  the  4»>ii*470mc  citi¬ 
zens  radio  band.  St«>€k  No.  .\P4>-66.  .  .  .$11.95 
Spare  368AS/703A  tubes . $1.69  ea. 

WE  CARRY  A  LARGE  AND  VARIED 
INVENTORY  WHICH  INCLUDES: 


JAM  TUBES 


1.19 

14.951 

14.95 

34.95 


31>21A 

SR4(;Y 

6AC7* 


KKR-73  $9.95 


1.95 

19.95 

1.95 

9.95 


4I7A 

705A 

15B 


h29B 

S72A 

902A 


34.95 

14.95 
4.75 
7.59 

3.95 

1.95 

3.95 

1.95 
4.75 
1.99, 

3.95 
3.951 


958A 

1959 

991  .NKie 


.39 


20.V) 

H013 

9tM)l  .39 

|90(rj  .39 

9(H)3  .39 

9lN)4  .39 

9006  .39 

OB3  VR90  .89 
OC3,  VR105  .89 
OD3/VR150  .99 


AMPLIFIERS 
AN  CONNECTORS 
CABLE 

CAPACITORS 

CHOKES 

CIRCUIT-BREAKERS 


COILS 

CORDS 

CRYSTALS 

DELAY  LINES 

FILTERS 

FUSES 


INVERTERS 

JACKS 

KLYSTRONS 

KNOBS 

MAGNETRONS 
MAGNETS 


METERS 

MOTORS 

POTENTIOMETERS 
POWER  PLANTS 
POWER  SUPPLIES 
PROJECTION  LAMPS 


•  COAX-CONNECTORS  o  HANDSETS  •  MICROPHONES  •  RECORDERS 


Wide  Range  Butterfly 
Wavemeter  !■  Oscillator 
Elements 

Brecldion  vide  ranee  butterfly  cir¬ 
cuit  elementii.  Hturdily  construct¬ 
ed.  Mounted  in  bail  bearingH. 

Huitable  for  motor  drive.  Ideal 
for  uae  as  waremeters  slid  OMnlla- 
tora  (8«e  deacriptioa  below.) 

Stock  No.  Preq.  (me.)  Note 
TN-20  l(l5-3;it) 

TN2A  75-300 

TN-30  135-485 

TN3A  3UO-1UOO 

Brand  mne.  in  originnl  pocking 
•  NiiTKS:  )i  Aluinlouni  construction 
3i  Silver-plnted  brass 

3)  iHniigned  an  ooillator  pigment  (959 
acorn  trlodei 

4)  lias  diode  wicket  mounted  on  unit  (959 
ns  tliotlei 

5i  lias  (T>'stal  diode  mount  for  1N31 
crystal 

RESISTORS 
SELSYNS 
SCOPE  ACCES 
SHOCK  MOUNTS 
SOCKETS 
SWITCHES 


e  TELEPHONE  EQUIP  •  WIRE 


•  TEST  EQUIPMENT 

•  TRANSFORMERS 

•  TRANSMITTERS 

•  TUBES 

•  WAVEGUIDE 
WAVEMETERS 


Immediate  delivery  from  stocli  ($ubi.  to  prior  solo).  Open  ecct.  to  rated 
orgoniiations,  others  20%  with  order  balance  COD.  Prices  FOB  Corona, 
N.  y.  ond  subject  to  change  without  notice. 


A  PENNY  POST-CARD  WILL  PUT  YOUR 
NAME  ON  OUR  MAILING  LIST. 


DUBDi  ELECTRONICS  CO. 


Inc. 


TELEPHONES:  HICKORY  6  3066.7-8 


DEPT.  E-10 


103  02  NORTHERN  BLVD  ,  CORONA,  N.  Y. 


WESTERN  ELECTRIC 

BELOW  MANUFACTURERS  COST! 


EXCELLENT  FOR: 

e  INDUSTRIAL  PURPOSES 
o  CALL  SYSTEMS 
•  CONCESSIONS 
e  BALL  PARKS 
e  SCHOOLS  and 
e  P.  A.  WORK 


BRAND  NEW 

DRIVER  ONIT  with 

REFLEX  PROJECTOR 

•  A  Blast-Proof,  Blare-Proof  Reflex  Speak¬ 
er  with  a  Projector  especially  designed 
for  use  with  the  famous  WESTERN 
ELECTRIC  DRIVER  UNIT. 

•  ffeovy  Gauge  metal  construction  through¬ 
out,  including  the  main  trumpet  section, 
gives  you  peak  performance  without 
bioring  or  blasting. 

WILL  HANDLE  UP  TO  50  WATTS 
WITH  NO  DISTORTION 


19i 


25  %  Deposit 
With  Order 
Unless  Rated 

4  FOR  $75.00 


ANOTHER  WtSTiRN  ELICTRIC 

SPECIAL 

A  fortunote  purchose  of  genuine  West¬ 
ern  Electric  Voice  Coil  ond  Diaphragm 
Assembly  tor  the  above  unit  ot  a  close¬ 
out  prico. 

BRAND  NEW  IN 
SEALED  CARTONS 


*2 


95 


MANUEL  KLEIN 


76  CORTLAN  DT  ST. 

NEW  YORK  7,  N.  Y. 

EECKMAN  3-95^0  •  RECTOR  2-6608 


ONE-HALF  MILLION 

BATHTUB  CONDENSERS 

-  OIL  IMPREGNATED  - 


.1  —400  V 
.1  —600V 
2x.l  —400V 
2x.l  —600V 
3x.l  —400V 
3x.l  —600V 
2  X  .05— 600V 


.25— 600V 
.5  ^OOV 
.5  -600V 
1.0  —600V 
4.0  —  50V 
2  X  .25— 600V 
2  X  .5  —230V 


PRICES  ON  REQUEST 

Mony  Others  Not  Listed  Above,  in  Stock 
Monufocturers  Onfy — Let  Us  Know  Your  Needs 

SHRIRO  TRADING  CORP. 

130  W.  42d  St.  N.  Y,  City 


D.C.  MICROAMMETERS 

•200  ua  3**  aq  O.K.  DO  50 .  $  8.00 

-loO  ua  3**  nq  <i.K.  DO  50.  lO.IKl 

-5b  ua  3"  nq.  <i.K.  D(»  50  . It.OO 

R.F.  MILLIAMMETERS 


PRECISION 

PORTABLE  INSTRUMENTS 

Single  or  muitl-rang? 

DC.  M icroammetern.  from  6  ua  fuL  scale 
Thermo-couple  Milllammetem,  from  1  5 
Ma  'Phermo-couple  voltmetera. 

Precision  Electrical  Instrument  Co 

146  Gtand  Street  New  York  13,  N  Y 
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LAN  MICROMAX  MODELS 

REBUILT,  RECONDITIONED  - 

ADJUSTED  ELECTRICALLY  AND 

MECHANICALLY  E -1 

Point,  Corvc  Drawing,  Contin- 
uotts  Lint,  Ont  stt  HIGH,  (OMMON,  MBnfi 
LOW  Contocts.  110V  AC  Motor.  m||M|| 


WESTON  MODEL  622— NEW! 

DC  Portables . Va  of  1  %  Accurocy 

High  Sensitivity,  Moulded  bokelite  cose 

0  to  Mics  260  ohms  .117  •? 

0  30  Mio  176Sohms  111.37 

O'  SO  M«cs  90  ohms .  11S.S0 

O  too  Mtcs  37  ohms  .  11S.S0 

0  1.5/3/7,5/15  30/75/1S0  300  750  Volts  161.11 

QUANTITIES  LIMITED!  ACT  NOW! 

WESTON  MODEL  155— NEW! 

AC  PORTABLES  .  .  Vi  of  1  %  Accuracy 
Hand  colibrated  mirror  scale,  black 
wolnut  cose,  leother  hondle 
0-  50  MA  41.1S  O-  1  Amp  It.tl 

0  100  MA  41.15  ^  JJ*!I 

O  250  MA.  41.15  55  Amp  31.17 

0  500  MA  41.15  O  50  Amp  33.ei 

0l50AmpF$5A  It.tT 

0-200  AmpFS5A  ie.t7 

0-300  Amp  FS  1t.t7 

0-150  Volts  31.76 

D  300  Volts  31.17 

QUANTITIES  LIMITED!  ACT  NOW! 

high'voltage  capacitors 

I  MU)  ;»«  KV  IMMK'xl3  Vx5’.  .  S2»  66 

1  MH)  J5KV  IM'-irxrxl*.  4.H5 

MU)  V)  KV  lM’-5  Vi7*4'Kt'  liwulnton. 

4'  dia  X  7*  hixh  I2..5t 

<.ap  Volts 

Mfd.  Helfthc  Width  l.entth  Price 

10  1000  5-T  H  X  1-3  4  X  3-7  V  |I  K5 

4  1000  5-7,  H  X  2-3  4  X  I-I  4*  .H5 

1  KKX)  3- 5.  7  X  2  X  1-1/16'  .56 

I  500  2*  X  1-1  4'  X  1-1/16'  .25 

25  1000  1-1  2  x  1'  X  3  4'  .25 

RACK  PANEL  CABINET 

42"  H  X  22"  W  X  161/j"  D 
Htovy  Gouge  Metol.  Block  Wnnkle  finitli,  shipped 
knocked  down,  reody  to  ossemble  with  reor  door 
ond  hordwore.  Front  Ponel  not  included.  Ponel 
size  X  3474".  Shipping  we'ght  99  lbs. 

NEW!  A  REAL  BUY . $17.50 

AlL  t>RICCS  )OB  OUR  WAREHOUSE  NYC. 
INCLUDE  SUFFICIENT  FOR  POSTAGE 

Electrical  E< 

Phone:  WOrth  4-8610 


WESTON  MODEL  271  MicroammeFar 

Another  of  the  fx* 
mous  W>tion  fxn 
shaped  Very 

larce  scale 
These  meters  were 
made  by  W'eston 
General  Fladio  sped- 
flcatlons.  spe* 

mirrored  scale 
and  knife  edxe 

Accuracy  1%. 
0-600  Mlrroampa 
-  170  M  V. 

Coll  Res:  250  Ohms 


0— 1200*F  C/A 
0— 1S00*F  C/A 
0— 1800*F  C/A 


1000— 2000*F  C/A 
1000~3000*F  Plot./ 
10%R 

PRICE  $210,00 


LAN  MICROMAX 
MODEL  R 
REBUILT,  RECONDITIONED 
ADJUSTED  ELECTRICALLY  AND 
MECHANICALLY 
Single  Point,  Curve  Drowing,  Con- 
tinuous  Line.  Chort  speed — 1  RPM/ 

24  hrs.  1  set  H  t  L.  Contocts. 

MOV  AC  Motor 

RANGES: 

700-1400  F  C/A  PRICE 

200-2000“F  C/A  citcnn 

1000-2400° F  C/A  *IJa.UU 

STEP  DOWN  TRANSFORMERS  SPECIAL 

Made  by  GF:,  heavy  duty,  consideralile  over* 
design,  open  frame,  ideal  for  rectifier  applica¬ 
tion.  size  SS"  X  3V, •  X  4" 

I’RI — 115  Volts  60  Cycles 

SKC— 15  V  at  IS  Amps _ ^ 


WHSE  PORTABLE 
GALVANOMETER 

Type  I*X-12,  Movement  7 
MA,  special  scale,  solid  con* 
necting  ternunals,  contains 
a  1  V'olt  internal  cell  which 
can  be  eaeily  removed  for 
conversion  to  AMMR* 

TERS  A  VOLTMETERS. 
With  leather  case  and  can* 
vas  carrying  strap 

A  BUY  AT  S4.95 


DUMONT  Model  164-E  'SCOPE 

Used!  Guaranteed 

^ _  I*  CRT  operates  at 

acceleratlngpotentiat 

^6ll  •  deflned  trace 
Vert  amp  voltage 
gam  approx  48,  horx 
amp  voltage  gain  ap- 
prox  range 

vert.  &  hor.  amp 
uniform  ^3  DB  from 
5*100.000  ers  input 
Impedance  1  megohm 
vert.  .8  megohm  hor. 
Gperatea 


GE  TRANSFORMER  TYPE  M  Cat.  61G5 

ISOLATION  TYPE  PRI.— 230  V.  SEC.  IIS  V 
60  CycIsB  256  Wstts.  r  x  5'  x  -aa 

Net  WBieht— 14  16b.  NEW — S6.S0 

A.  T.  R.  INVERTER 

Model  RSA  Type  12 

Input— 12V  DC  Output— 110V  AC 

50/69  cycles.  125  W  Interm. ttent, 

100  W  Cont  8»/i"x8"x4V^"— Net  1$  lbs 

New,  $16.50  i 

POWERTRON 

117  LAFAYETTE  STREET 


NEW  YORK  13,  N.  Y. 


SAVE  NOW! 


ON  SURPLUS 
ELECTRONICS 


LOW  PRICES 


MIXER  ASSY.  FOR  SG  RADAR 

W/W  K.  70HA  Tubf  $|( 

CONDENSERS — Standard  Brands 

Vttsniio  Q  .05  160tN)V..  1 

8  x  .15  MTD  16000  V  . .  S 

I  MFD  2.S000  V . Ill 

Ml.s  T%T»e  O  4  001^  MFD  25  KV  FFF  |l- 

I  X  .1  7000  V .  I 

.5-5  MFD  400  W  Tube  I 

8  H  8-8  MFD  600  WV .  .  .  .  $ 

10  MFD  600  V  Oil  Fillml  .  $ 

I  MFD  10.000  V  IK' .  $ 


'Uss  MONROE  ADDING  CALCULATORS 

44  sx  .M<*del  .MA-7W  8  column,  lued,  «*<»mpletelT  nv»*r- 
hauled.  Ouarsntewl .  $179.00 

MAGNETRONS 

by  UM  785  A  or  SJS2  or  2J2I  ased  Fil.  t'heckeil  15.9$ 

.M23  New  . $22  00 

1I2$.00  SJ26  .»w  $12.00 

Hriti-.h  V'K  tniX  Similar  to  HOll .  $  .49 

>B  Msinatron  Magnets  fur  73.'A,  1121.  8J21 _  $3.9$ 

^  Gen  Radio  Preeulen  Pst  100.000  ohm . $4.9$ 

C  $1C.  BC-1073  A  Wave  Meter  ‘nuifw  150  210  MC  Ttett 

Hrand  rarity  tuner  w  prer'lnioo  Mlllen  fear  drive  lunning. 

$12.9$  romplete  with  llOV  Ai'  60  ry  Power  Supply  ft  10 

tubeii  . $24. $0 

^  TUBES 

•rellent  '.Iipi  $>.95  H71  A  .  .  I.9r|840  .  69 

$$9.$0  .lEPl  .  I.9£  8020  $2  9|vIT12:a  1.9$ 

12DI':  9.9:  T17A  .P  15040  . 49 

IT  'SO  .  .49  726  .  4.0C|6L4 . 8'i 

»15  ..  2.9$  707B  8.0  l829R  .  .  .  3.9$ 

CONNECTORS 

l-L  1^9  Mr  IlHi  918.00 

91  359  per  ino. .  $9.00 

$60  00  ‘  »*■'  ■''"  .  “»  »® 

3  CENTIMETER  DUPLEXER,  MIXER, 

„  DETECTOR  OSC  ASSY. 

;  «Q5  iBcliirle.  2  72:i.$B  I/IM-  ()»i  .  2  72411  Dupteien  In 
MM  »•*  »'*  »« 

T-28/APT— 1  RADIO  JAMMER 

^  95  93-211  MC.  Vwrl  .  $22.30  New . $43.00 

mark— 16  FREQ.  METER  a  SIG.  GEN. 

,  „  CW  60AHQ-1  Tit*.  LZ  STOO  3300MC  use,  707-B  tuhe 

MOO  llOVACSOeTTC  Tied . $69.00 

$4  93  SCR-729-A — ORAZ  RADAR 

$14.00  Unit  New  w/tubee  ft  csbh*!i  $190.00 

Ull  1.139A  TEST  UNIT 

$2.9$  For  »4'R  !»22.  complete  w  cord  $4.9$ 

We  manufacture  Pulse  Forming  Networks  to  your  specifications,  also  Hi  Voltoge  Condensers  or  Filters 
Hondie  Tolkies  BC‘611  Large  Quantity  Available.  Price  on  request. 


LEACH  RELAY  »li$4  DPST  110  V  60  ty  ]0A  $1.2$ 

XTALS  IN  23  and  IN  21 . .  .69 

Dumont  Tyvp  224  Osrilloscope  Transformer _ $11.9$ 

SIGNAL  GENERATOR  MOD-78B 

51ade  by  MesMurMnenta  (Virp.  ('sUbrated  from 
1  lOh.OOO  SDcrosnlta.  15-25  MC  ft  190-230  MC.  400 
IN’  or  )‘20  I'y  M<Ht  Built  In  Vacuum  Tube  Volt 
Meter  for  calibration.  IIOV  AC  60  Cy  Input  $42.00 

R49/APS-2  INDICATOR  RCVR 

With  42  TuIkk  it  nil  MC  if  strip  u»ee  .•;KT*7  ft  2.\P1 

Intlicatorn  Lesi.  i'a'.e .  $4$. 00 

LM  Frex.  Meter  .NVw .  $79. SO 

Fres.  Meter  BC-221  AK  Modulateo)  .  $79  $0 

AT-49/APR-4  Ant.  .New  $4.9S 

APG-I3A  Radar  CoiiipMe  Brand  $2$0.00 

RT.39/APG-$  Radar  Xmitter  RCVR  25do  Meg  w 

5NT .  $$$.00 

Indicator  tD-93/APG.I3A  $2S.OO 

RC-103  Complete  New.  Kxi»i»rt  Prkd  $3$. 00 

AN/ARN-S  t'oniplete  New.  F:xpoft  IVkd  $17.56 

SCR-$22  C'dHl  Kxcellent  .  ..  .  $32.50 

BC-348  r>ed  »:iceUen!  ..  .  $79.$U 


APR.  2— RECEIVER 

!40  1000  M<'.  Has  automatic  M-anninir  ft  recordimr 
•ieiice.  IncIudeH  .\NT  Filter  F  3'APR-S.  MouotiDf 
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Sand  30%  with  order  or  lull  twice.  Save  C.  0.  D. 
charge.  Shipments  made  vio  Railway  EIxpress  unleM 

ipblJl 

DE^.  E-1.  20” -37  w!  V^ICE^BLVd!| 
LOS  ANGELES  6,  CALIFORNIA  I 

other  irutructiona  given.  Prices  subset  to  change 
without  notice.  Merchandise  subiect  to  prior  sole- 
Quantity  Prices  on  Request.  WRITE  FOR  CATALOG. 

SEARCHLIGHT  SECTION 


STEPOOWN 

Auto 
Trans¬ 
former 
220- 

^  'llOV, 

300  W.«  open  frome, 

$4.25  M. 

250  open  frame, 
$3.75 


HI-SPEED 
KEYING  RELAY 

DPDT  24v  DC.  300  ohmo. 
Betu  &  Betts.  Vacuum 
sealed.  pluK-in  type.  Flip 
standard  octal  socket. 

$1.95 


EVERYTHING  (J  WANT  AT  50%  LESS! 

CONNECTORS 


400  CYCLE  POWER 
TRANSFORMER 

H  ermeilcAllr 
^  RJW.  —  400  to 

Huam  F400  cni.  units. 

Tjrpe  TZtr— 1000 

IP 


.  4ain:  tls-o- 
S15V.  looms.  US 
Y  prl.  wllh  M  • 
ISP  Tnm  «6-l,s 


$3.25 

Tl-pe  TX:l6-Fllsinnit  Trmns- 
ronner  1.5.  125s:  5*.  3s; 
S.3..  Is:  «.3r.  <s  os.  $3  25 


RG  8/C 
CiMulai  Cable 
SO  ft.  81.76 

AN-3I00.40-9S. .  i9c  eo. 
AN-3I0«.36-15s.  69c  m 
AN-3I08.If-Ip.  ,  39.  „ 

- 1 

$.3V  Filament  | 
Transformer  8  I 
Amp.  7000  V  J 
Insl.  G.E.  Ship  I 
Wt.  6  lbs.  No.  T90  I 
$1  95  I 


ANTENNA 
Switching 
RELAY 

'15  V.  A.C.  DPDT  10  smn 
SHI'*?*’  “““•I  relesse  Ist^ 
200  ohms.  AlUed. 

98e  eo. 


Clsre  Ssosl. 
U.e  16  0  0 
ohms  U(A 
SPOT  1  SS, 
Na 

Sl.lOeo. 

^.E.  4«50  ohms  61CA  SPivr 
1  atup  coatscts  <ll9i 

ohms  3  PST 

*  -O.  1  uuj)  coiLtseta 
u.  r 

SBOl.  ■  ‘  oootscts 

S9c  ea. 


I  I  ,  /  Min.  Orde 

IwniVCrSUf  corp. 

»  .  N«W  Yerfc  13.  N.' V 


Order  $2.50 


PHcst  Net 
FOB 

- -  Our  PIsnt 

WAIher  5-9642 


TRANSMITTERS 

In  all  types  of  emmission  from  low  to 
high  power  outputs  mode  by  Western 
Electric,  RCA,  Federal  R.  &  Tel.,  West- 
inghouse,  Collins.  For  land,  oirport 
&  maritime  use. 


SHIPBOARD  EQUIPMENT 

Rodio  direction  finders  mfged  by  RCA  and 
Bludworth  for  small  ond  large  craft.  Also 
motor  generotors  and  accessories 

RADAR 

Brand  New,  complete  units  mode  tor  US 
Navy  in  Western  Electric  &  Raytheon  Mfg 
Co.  models. 


F.M.  RADIOTELEPHONE 

The  demand  for  the  SCR-S28  equip¬ 
ment  still  persists.  And  now  we  con 
supply  on  AC  power ‘supply  for  sta¬ 
tionary  instollotions.  Normally,  12  or 
24  Volt  DC  dynomotors  ore  included 
with  o  host  of  accessories,  plus  o 
transmitter  and  receiver,  weighing  207 
lbs  gross  export  packed.  Excellent  for 
telephone  input  or  radio  broadcast 
relay  for  point-to-point  communica¬ 
tion. 


PORTABLE  EQUIPMENT 

Hondy-Tolkies  (SCR  536);  Wolkie  Tolkie 
(SCR-S11  ond  others)  plus  test  equipment 
(1-135),  Antennos  AN-130,  AN-131, 

whips  (for  5CR-300);  portable  vibropocks 
etc. 


Our  bulletins  describing  above  Hems  ond  our  other  stock  items  sent  on  request. 

-r  -  COMMUNICATION  DEVICES  CO. 

AD.4.9277  2331  TWELFTH  AVENUE  NEW  YORK  27,  N.  Y.  whse 


SONAR  EOUIPMEin 


PRECISION  resistor  WIRE 


Ohms 
per  ft  per  lb 

4.VI  (1  HA  alloy)  516 


2.07H 

J.6H* 

ri.tino 


HO  K.R 


7  40H 
375 
11  7rt 
24  nil 
30  5*4 


10,52.* 

13,200 

2A.03O 

34.330 


Price  Ih. 
$1.24 
1.3S 
1.54 
1.53 
1.74 
1.4* 


$3.25 
3.4a 
4.44 
H  54 
14.54 


ORDERING  INSTRUCTIONS  tTnlsMs  we 

will  Atiip  siiT  «>r  the  t>ue<i  sdvertivd]  alxtre. 
MINIMUM  ORDERS  O.C.C.  £22  to  35,  1  lb.43A<$- 
--Ifi^.  rt-.po(iie<l  fi'tcu  uniclnal  3  lb.  a*,  spools. 
ENAMELED  sal  tniu.  order  1  lb.. 

sisss  3tt  A  4h.  s  Ih..  :^30'4-  min.  Elnsmsled  wire 
Is  mtooled  oil  tutiir  <«  prrcuion  spools.  All  fuart'd. 

ATLANTIC  INDUSTRIAL  CO. 

101-38  91st  St.  Ozone  Pork,  New  York 


Dynsmotor  OM-33A:  28  V.5  A;  $75V-I6A  . 1.50 

Oynsmotor  AD-?:  14  V-3  A:  220  V  -O^A  .  2.50 

Dynsmotor  RL-24A:  28  V-I.3A:  240  V.  08A  .  2.85 

Drop  Line  A  RHay:  WCr0l5l895B;  Tele  ..  .38 
BELL  RINGERS:  MC-l3i:  sl$o  SO  IIS  V.  AC  .33 
BATHTUn  COND.  iX.I  mfd.400VnC:  sho  .IX. I  .14 
DUAL  COIL  SET;  F-ranpe  3340.3000  KC: 


•  renusbte  Cart. : 
'TIB  . 
371.\  . 


304  TH  , 

9LP7 

5CPI 

3DPI 

5.\PI  1 

'  8013 

5AP4 

878 

4.\PI0 

!  3B24 

$1.95 

95<‘ 

!  AOin-A 
I  9i;i’:  . 


GOULD  GREEN  254  Greenwich  St.  N.  Y.  C.  7 


LARGE  STOCK 

AN  CONNECTORS 

Priced  Right — fmmediote  Delivery 

HAROLD  H.  POWELL 

632  Arch  St.  Phone 

Philo.  6,  Po.  MA.  7-5650 


TYPE  QCJ-QCO 

Type  Q(’i  Qt'O.  romilftR  of 
indioator.  hoist  remote  con¬ 
trol  unit  and  rerehrr  sni- 
plitlrr.  Fre»4uency  rsner  13 
to  37  KCS.  Range  O-KKM) 
yards  and  0  5000  vards 
mHiulres  440  toU  3  phas*' 
60  cycle  current.  OI>  .*>2  z 
22  X  22*.  wt.  500  lb**  0«nm1 
uwd  at 


n95 


00 


DRIVER 

RECTIFIER 


Drirer  rerflfler.  fVequenrv 
17-26  KfS,  600  watti  power 
output.  Input  440  voltx  3 
phsse  60  cycles  at  3.x  amps, 
t  Tliiw  and  above  unit  mfg. 
hv  Sutiniarine  Sign*l  <’o. 

tin  r.2  X  22  1  ir.  wt,  wio 

lb4.  Ijood  useil  at 


$1950 


RECEIVER 

INDICATOR 

OSCILLATOR 


OnoU- 

4:1013.  remote  train- 
nitrol  unit  2-H264  ^nd 
amplifier 


5URPLU5 


DRIVER 

CONTROL 

UNIT 

r>rMer  Omtrol  I'nlt  Tvp^ 
I  HM.  17  25.5  KfS.  In 
put  220  440  koltw  :i  phaw« 
6fi  cycle  Mfg  b'  Subnis- 


$12500 

ELECTRONIC  I 


Sotisloction  Cuaranteed  or  your  money  bock. 


DICK  ROSE  ERECO 

2912  Hewitt  Are.  Eieiett  20.  Wash. 


FOR  SALE- 

Stem  &  sealing  machines 
Vacuum  pumps. 
Button  Stem,  Flare, 
and 

Exhaust  machines, 
many  others. 

HAYDU  BROTHERS 

Plainfield  New  Jersey 


FACSIMILE 


For  sole,  2  ltFR$-140C  Finch  Duplex  Facsimile 
Mochines.  New  Condition.  SIOOO.OO  Eoch, 
FOB  Cleveland.  Literature  upon  request. 

PERRY-BRIGGS  COMPANY 
1220  Huron  Rd.  Clcvalond  15,  Ohio 
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SEARCHLIGHT  SECTION 


THAT’S 

BUY! 


THAT’S 


!A|  MONET  lACK  GUAIANTEE 
S3  MiN  ORDER  FOR  N  f  ( 
ADO  SHIffINO  CHARGES  AND 
:S*.  OEfOSiT.  PHONE  *0,  ?  7?30 


TAI  MONET  |A(I  GUARANTEE' 
S3  MIN  ORDER  FOB  N  T  ( 
ADO  SHIPPING  CHARGES  AND 
?SV  DEPOSIT.  PHONE  WO  7  7230 


BUY 


CONDENSER  SPECIALS! 

Va<-uum  .Ootiiiur/'SOOT _ 

V«cuujn  SiMMKi?  ... 

Oraiiut'on  Button 

Mira  .uiDif  Tobe  1>] 

.Mira  uimt 'lOttmt  r]>  4Ij8 
K]Kil>tir  COiiOnJil,  1S\AC 

Kl««ct  liimf'StMhflr  . 

Kl«t  50nif/a50tiic  Kr _ 

l-JM't  15  lUmr/2M)r 


0.007  41.4  300  60V  1414  2400  5730  13550  2VVOO 

0.7  HS  3666  7<N>  1K30  2450  5770  13600  30000 

1.03  4V8  370  711  1465  246;t  5VI0  14000  31'MJ0  I 

13  VO  375  733  1402  2445  6000  14250  31500' 

I. 75  V6  340  740  1HV4  24VO  61(M  14400  32000 

2.5  100  :i4V  750  14V5  2500  6125  14500  33000 

3  101  3V0  400  14V6  2525  6140  14550  35000 

3  43  105  400  406  1497  26(N)  6200  146<)0  37UOO 

3  V5  105.7  410  45)  IHVH  2625  63W  15000  34140 

1  107  414.3  454  IHW  2635  64M  16000  34500 

4.35  120  414  H  4VV  1900  2  7(4)  6560  16500  3^M) 

5  121  2  425  VOO  1901  2751  6H4Q  16400  39500 

5.025  125  426  9  910  1902  2450  69W  17000  40000 

6.25  135  427  V17  lVO:i  2460  7000  17500  42000 

6  5  140  440  946  1904  2HiO  7320  17977  43000 

7  147.6  450  97H  1905  2900  7500  14000  45000 

7.8  150  452  1000  1906  3(H)0  7700  14300  47000 

7.9  160  460  1030  1907  3100  7717  1H380  47500 

8  165  470  1056  1904  3163  7900  1H500  44000 

10.38  170  475  1067  1M0  3259  7930  1H800  44660 

II. 26  175  474  1100  IVIO  3290  7950  19000  49000 

12  179  480  1110  1911  3300  4000  IV500  50000 

13.52  142  4H7  1150  1912  3333  8094  200U0  52000 

14  2  142  4  500  1155  1913  3384  8250  20441  55000 

14.25  200  518  1162  1914  354N)  8500  20500  56000 

14.5  209  4  520  1176  1915  3509  8700  21000  67065 

15  216  525  1200  1916  3700  4770  21500  58333 

16  220  540  1225  1917  3730  9000  22000  60000 

17  220.4  560  1260  1918  3760  9100  22500  61430 

19  225  575  1260  1919  4000  9445  22990  62000 

20  230  580  1300  1920  4030  9500  23000  64000 

22  235  584  1322  1922  4200  9710  23150  65000 

23  240  600  1350  1924  4220  9400  23325  66600 

25  245  612  1355  1926  4280  WOO  23400  66650 

26  245.  625  1400  1964)  4300  9902  23500  67500 

28  250  633  1444  1980  4314  104MN)  24000  644)00 

34>  260  640  1495  2000  4440  10430  24600  7004)0 

31.5  271  641  1504)  2045  4444  1054)0  25004)  72000 

37  275  645  1510  2080  454)0  10600  25200  73500 

48  240  649  1518  2095  4729  14)94)0  2544)0  75000 

49  286  650  1600  2141  4754)  10936  25833  80000 

50  289  657  1640  2142  4850  11000  26000  82000 

51.74  2W  665  1646  2145  48n5  114UU  26500  84000 

55  300  670  1650  2150  494)4)  1154N)  26600  85000 

56.7  310  673  1670  2160  5000  11690  27000  8575(1 

64)  311.5  675  1680  2180  51J0  12U4Mi  2754)0  884)00 

63  320  684)  1710  2187  5210  I254K)  28000  90000 

64  325  641  1712  2195  5235  12600  28430  91000 

5270  95000  93304] 

AoT  Sis*  .Above.  Eoch . iSc.  Ten  for. . .  $1,911 

..4)4)4)00  14704)0  185000  22904)4)  294000  353500  4784)00  65400C 

KMMIO  1504)4)0  18664)0  23<)4)4I4)  304)004)  37  504)4  )  504)04)4  )  660004 

).5(N)4)  155004)  1904)4)0  29>5()0  S07500  384)000  520004)  690004 

.  116667  1604)00  1984)4)0  2^^000  311004)  44N)4)04^  52104)4)  7(H)4)0( 

12INN)4I  165:)04)  204)4N)f)  2404)00  31404)0  44)204)0  5254)4)0  716304 

I254MIU  166750  2014)4)0  2454X)0  31604)0  424)04)4)  5434)00  754)004 

I34M)4N)  1670UU  20.'>4I4)4  )  2  5  004)0  3  254104)  4224)4)4)  554)4)4N)  76134)4 

354104)  169204)  21004)4)  26.54)4)4)  3:10004)  4254)04)  574)4)4)4)  84)4)004 

I  i44)4MM)  1754)4M)  215iMI4>  268000  334)000  454)04)4)  5754)4)4)  81304)4 

I  I414N)4)  184)04)4)  ?204)4N)  27  004)4  )  33  354)4  )  4.5804)4)  64)4148)4)  850004 

:  M.54KN)  180600  22504)0  2750U0  3504)00  474)4)00  624)4)no  94)4)4N)4 

654)04)0  950()4N)  9:i004M 

I  Any  Size  .Above.  Eech .  iSc.  Ten  for  .  $2.91 

>  Megobme  1.579  2  2.75  3.673  4  5  6  5  7.74  11  5^ 

1  1.36  1.6  2.11  2.8  3.75  4.7  6  6  8  12 

1.1  1.39  1  65  2.2  2  855  3.9  5  6.7  8  02  12.8^ 

1.2  1.4  1.75  2  25  3  4  55  7  8.5  13 

I  1.25  1.5  1.4  2.5  3.3  4.23  6  7.5  9  05  13.81 

I  1.3  1.57  1  9  2  7  3.5  4  25  6.3  7.62  9  5  II 


1N86  3.00  27.50 

1.N2T  1.75  I4.M 

IN;44  .M  7.M 


Xtal  Fr«N  Siftnderdt 

tiWKc  ..  . 


KIT  4.'ofnpietv1*wr  Hup 
piy  w  rndHrs.  lanip.  rtr. 
Adzta  ll.'.V.AC.  .$29.95 
STUDIO  KIT  ^  Air 
CNlfimlieVnet  ll.TVAt' 
orB.ATw  2  IzmpM  $53.95 
1169  Air  4\)rp'.  P'KU.sh 

INer  r»<-k  SK^'  incl 

Data  .  ..  $19.95 


4;i;2Jt4;i  ski^svns  «  .lata  24  Voriin 

.  per  r**tl  T♦•^trtl  . 2  Id 

MICROSWITCHES  Mu.  To«tl».  Rotary 

Ml  l.alSw  iS'lH  N0AN»’'15.\  _ 

MirniSw  rinPluM*.' isri)T/10A . 

.>«er«..8w  nunferSnrTrlO  or  Hl'Ni)  ioA 

.\rr».wH*Ii  nun**T  Sl’NO  . 

MI«T..SwUullrr  .H|*N4Viii.\  . 

AlIAHTcutulo  I)|*IiT'6A . 30«: 

.MirroHw  nuntrrSI'N4»/NC  . 

MuA.Mirr.».Sw  W  rvart . 

MiccoSw  l'lun»prHuttimSl’l»T . 

Mirr.Sw  .SI’N4v:t»t.\  4'a^-.l  .... 

Sairrhetto  l>l*N4)AN4'  .  304:  SPI 

i’*44'l»  It.{0/Siart4itST..p  ]8L«h1tutton  ... 
IPitar>S\r  f.|8.«•k'Po^l2  ^p«KS»/riim*ck)  . 
K-itaryStt  4l8H’k7l‘i>v.Vkt*4)N  4)KFckt. 
MTll.'rllAM  4  KRAMU  Sw7lNvk*pi.s|liV 
V4)M  .SwitrhSl*  2lp.H  SihPlCuDt . 


.Any  Size  Above,  Each 


.  1.49:  8  for .  10  00 

.  1.49;  8  for . 10.00 

1.49.  «  for .  10.00 

_  1.98;  6  for .  10.00 

1.98:  6  for . 10.00 

STORAGI  BATTERIES 

O-E  l*orTab|eRai1ioHattv  2V/2.’’>AII 
Prrfort  RADIt)  2.1  2  Fits 

IdroticalSparei  6x2  4  ^24* )  L»*adH 
Rea.lily  Ad4pr«Ml. 

A  S*'\rnA$Hiiv 

IV/ll.AH  Willanl  KH2i*6r  $1.89 
tv  37 All  Wlllant  IiB.*.4.  .  .  1.89 
4V  4"AH  WdlardTBY  VsM  3.95 


270M.M.-  .aihPl/hruout  $29.95 
M.\4a  IRK  30iJC  BandWAVK 

.Mirrm  .  .  S18.95 

IVXRAU^X  TunablfCoax4  aMty300-4fMimc  »  .Xd) 
IUiI*.N  . 14.95 


l>jiin  3rdli 
2.’.4)  Voit.H 
2x9/l<9i]a. 

2.'.()  TOlf-* 


POWER  PACK 

•OVIH’.’iOMaAFlltrr 
•.OVIM'  12'.MaAFirv 
MiVlM  2»iiMaAKIl'4 
MiiXlK\300MaAKil'v 


*fH>iK)hm*  24)pos  .  $1.98 

24>»».OOUohnm/2(rpti-»  .  1.98 

.*.<H)m>hm*i  ofipOH  .  2.49 

■'TTX''  I)uall''4)4W.hms  30poa  2.98 
lUr  IbO.Oooohni'i  2'*pi»v  ....  t.98 

1U4'  2.'i0.00w.hms  2')piH.  _  2.49 

Rheovtat  2'N<tim/:>uX\att  w/knoh 

A  Dial  IMatv  . 69« 

Rheottal*  2.'>Watt  IR4''AOhinttr 
Hlotfwi  Shaft  3.'0..x4>0.1500.5000 
ohm>«  for  . 984 


Trlrph'^no  tJra.sshoppvr  Fu^rs-VOVoItv  W  K. 

;r.fJ'-5Anip.  Ka.  94:  10  for  .  754 

KriirttzWa  3.X  Monarrh  12.1  250V.  Ka.  254;  10  $2 
U  newahla  O.X  41  FT  11)20  2:,0V.  Ka.  254;  10/$2 
U*-nfwjhlf»  r.M.x  lirss  ■■Suprr-I.ag*' '2H)X*  .  454 
>i.A  Llttrlfits.*  3M244’'.500nv.  F:a  25<;  10/2.00 
IIOLUKU  1075  Littrlfuse  Ea.  204;  10  for.  . $1.75 
H4)li)f:u  4X(;  hi  m  itrss  Ka  304:  lO  for.2.50 

r;.x(j  4.X4;  4  hp  Mt*.  lo  for .  i.OO 

:{.X(>-4A4)  imal  4'np.  Ka.  204:  6  for .  1.00 

DUAL  2S4*x2H*  Cartrldyo  Mt*.  Ea.  354:  5/1.50 
C  •TAir*  for  ALL  Fusoa  Any  QTT. 


r  . 12.95 

DC  VOLTMETERS 

.  2.49 

L.::*,""!:  _ 4.95 

)■.  ;>»XVK  .  4.95 


‘r  Mtr  .  3.49 

DC  AMMETERS 

!«,'ll”*1  _ 2.95 

►JA'WK  Wst«  2.49 
_  2.98 


1.35  ir.  3.57 

90  7.5  .15 

Mon  PF:i>f:HAL  lOOma 
lOOma  . 


WRITE  POR  YOUR  FREE  *nrABOGRAM" 


Precision  Resistors— Over  2,500,000  In  Stock 

“Tab"*->S9aclaJitta  in  Preeiaion  Raalttara 
We  Ship  Typea  In  Stock— 'Aecuraey  up  ta  0. 1  Parcant 
118  74  330  684  174^)  22U)  5300  134)00  28500 

42  7  5  340  689  1770  2250  55ru  13100  29000 


Klwt  30nir/4f>0%  A  2i2umi  2.5>dc  FI*.  4'l98  CRYSTAL  DIODES  3*” 

FHHt  H>uir/450T  A  2x2i)nif.  25vdr  ]'l*.  .5/.98  THERMISTORS>VARISTOR  3  h3 

Tubular  l*ap>‘r  .0U9nif .  liOU^dc . 2G/.94I  Tvaa  Each  ID  Far  i  fxiitTm a  x’aI  t  imif*  w  aa  ® 

Tubular  Paper  .Oimf.  l.Xuwr  .  30/.98  7??!  *  39  l/S  ‘  * 

Tubular  Paper  .05mf  6iM»aT  . I5/.98  ivvIa  iS  PiS  I>1«R391  Therm  Comp  .90  4.35 

Tubular  Paper  .Imf  150w%  . 25/. 98  !\«ik  ITS  14  M  I  Therm  Comp  2.00  5 

imxwt  llookupWIra  lOOn  ».sl.l  roll.  ONLY  K.49  I  J®  [J  JJ  1  {J|  'm  ® 


Halneaian  Mapn  Ckt  Bkra  f'>r  Ai’  IM'  4)per  naftic  PHOTOFLASH  ia'5^ 


9ir— 4miy  2  *a' Radio*.  LAMI-  FLASH  CONDENSERS  7mrd  2.5<H8 do/21.9  W  S 

NAT>:i>~l*rint  Hlays  4m!  Mult,  Se»«.  $2.75.  . .5  $12.50  ^ 

Dir,  8*is.  I'ubeH  A  Root*.  Lo«  i.Xmf  :ui)Tac/l»w>drlNT  . 3.98 

A  Dec  IL’ale*  DataAt'aae  984  :  2.5mf,':L*M8eo  IMiMbdtINT  . 6.49  ^  , 

Parallal  Rulen.  I*recid«m  Dralt  i«nif  rtOfHA’  2*i«'\«l<l.\T  6.95  ,•*' 

ina  T«»ol  Mfr  BUl'NINtl  6  i6nimPAN.Xoriiiii(;SAIVaniera  .*>4  mil*  .  ..  5.49 

wide.  For  Railiomen.  Flngineers.  ••gUNFLASH”  SPECIAL:  IOOto3»K)W-sec  Inpt  TS 

Htudfmt*  I  tiMnpa*.Hed  lorguirk  N4|N.|)aHKF:m.N4:.  8h«.rkMtd  lOO.OoOorMore 
*ktDiafram.*.  SPK4_’IAIj  .  394  Klaj*h^  1  l*rKlt*>,e  Im  I’ltgahle  .'.K04X  5j  ■ 

KTAL  HEATjni  OVEN  Terrllio  B^  SYiNTaNIA  R4330  12  millton  lumeas  ^ 

Takws  .\n>  FT243  Xtal  oM.\...964  \  \  „mixx  Se<*  $14.98 

1R\STAI,.H  Mtd  KT24;:  .S  4*  .<pe<*  (/\^f  X.400  Air  torp.  laiinp  $11.98  S3 

.52.5KC  41‘«iKo  S23.5Kr  \/f^  Prariiion  Feeler  Gaufe  TLM:  89 

-  -  54R5KO  ^ - - -  o.. 


XTAL  HEATER  OVEN  Terrllio  Bu>  *  •.==\ 

Tak.*»  .\n>  FT243  Xtal  oM.\...984  \  \ 

i  R\STAI,.H  .Mtd  KT24;:  .8  4*  .<pe<* 

■r.i^Kr  41‘«iKo  S23.5Kr  \/f^ 

.:73.5Ko  4:'‘'iKo  54R5Kc 

5443oKe  ea  984  :  2/$3 

2  TO  4  WATT  AMPLIFIER  BUY! 

**-lnch  lleaiy  Duty  Speaker  Work.*  U"  Volts 
AC  or  DC.  Uemo\e<l  F'n»m  III  F'l  Dei  lonAtrator. 
Inrlude*  .3  Tube*.  Volume  A  Tone  4l»ntml*, 
.Mike  4>r  llione  Ja<-k  RIark  Crackle  Panel  For 
4  4**-  4>r  4'abint't.  Ready  To  opeiat*-.  w  Data 
$4.98. 


3AG:  1  Xi.  HAn.p  K*  5<:  .  .100  3.98  Pickupn  A  Mike  PM  S  KKF.CTKDNH*  BAH.S  a  M7{>  ,‘.77rV VSl- \ 

3AC:  1.  m.  2.  3.  4.  15.  20  Amp  Ka  34:  DM)  2.49  111  F*UK4J  T4»NK  lt4M)ST  TI  BK  4  KT  Self 

JAG:  Hh>  Rio;  10.  20  Amp  FU  94:  100  for  7.98  halancmii  cath  foll.pha^e  inv  2A3  r.R4<3  PP.4 

4AB;  BUSS  10  .Xmp  F:a  74:  . lOO  for  5.98  .uher  state*  pliw  all  i*>wer  A  Rt'A  4.*ha-d*.  len*  *  •F"\***« 

4AG:  Xi.  Amp.  Ka.  74:  100  for .  5.98  ...jtpt  xfnir . $24.95  50Meg  2  .XX  lOKXnkg 

MICROWAVE  EQUIPMENT  ^  RAVOON  CL' 

4AG  SlO'BIO.  3,10,1.5,20  Amp.  Ka.  94;  100^7.98  *  HOTOR  A  SWITCH 

5AB:  BUSS.  UttelfiLse.  5  Amp  Ka.  44:  100  3.00  LIGHTHOUSE  Xmlt  •  Receive 

SAG:  3.'..H0  Amp.  Ka,  54:  100  for . 3.98  A,**v.p  omr'i  APf3,5Al.5.  4K- 

7AG:  02  Amp  lJttelfu*e.  Ka.  94:  100  for..  7.98  cillator  4:arlti^  A  TRcartty  A  *’*‘^* -"  *  mmro 

8AG:  I  .32.  2'10,  4  Amp.  Fla  84:  H»0  for..  6.98  ^%'j  ^  Mfla  TvpeX  R<*rC«>upUnt  I’sen  2C43.  STSC  1  Rl*M/l 

Non  •Renewable  Ferrule  Mtd  Futee  Jwtr -  tC4 . 


VACUUM  PRECISION  HIV0LTA6E  RESISTORS 

Metr..hm-  -.12.  25,.8.  7.5..8.3..99.1.1.5.2.3.3  7.V-H9feerc*.F:a$l :  10  $7.50 
HIGH  VOLTAGE  PRECISION  RESISTORS 

JAN  R2P  MF'Clo.'i  ISIpr  I  KV.  Av%$l.9e:  6  for  .  $10 

WW  2uMe«  20KV  >e':at‘<T  . $15.95 

I  Hifh  Voltaie  Hith  Frequency  Reiietorv  Htandanl  Rrand.^^ 

.MVT  2Me«  5W  T  KVwkf .  $1.08;  10  for  $8.9 

MVT  2.Meu  5W  7  .'.KX'wkt  .  1.08:  D)  for  .  8.9 

MVP  .5MetJ  low  luKVwkg . 1.49;  H  fnr . lO.fl 


5x13  ir.-dla, 

600  Tt»p*  Mt*efr<>n*  Iinftli’k't  lft®.®KA't2®"ir  Fv-  ^  120ilX'lK'/3(M)Ma 

Jn/Ki'S"*  '**  1.  IVi-'V  Ilblr/55.M 

v.^  n'l^is'-ArL K,.«dro„  10/2.49  i,t.  JiT  ®<!S""mr2opo, 

Nonll.n™  e.-..10<i.v  Knit.Ill«o,fA.  J5«:  10/2.49  Jlr.’JH  ™  •■T  in  ■  SPRI-IAI for  JIO  !0il.00<lolinn/2(>i 
.\,0lK..Iirw  IV  VVin.lo*  flu,.  KA.  5«:  10  3J«  >''f-K920.  -TAI!  HIMIAKSW.  1.  lor  JIO  ..Hko.hm.  OOpo. 


^  gg  I  8V  6AH  WlRard.NTO  BB2I4Tt 

1  11  6V'2.5An  XXillir.l . 3^98 

-r  S  :  6V'40AII  Willard  E1140  6..  8.98 

t'  Jr  ;  S6VmlnBK18  RB.52  .  814 

je.iei  HydrometerKltABoz  ..  1.98  , 

;  BacAcid  (R'FIxptmiy)  1  pt  594  I 


METER  SPECIALS — Coswd 


FIBR  Ka.  44;  in  for  . 354  5M.iTunlnF24'4JK  $.98  RF  Mtr 


*  ‘^RECTIFIERS,  BRIDGE  ***  I 

IN  Out  Ampt  EACH 


-1203Ia3H*|  IRC  loo.ootiohm*  2'*pi»* 


for. 2.50  240A.2‘»*w,o  er  vaitmftfrs  CartwnTet  Self-Prt«*urUlnf  BalenCT  18V/12V  I4A  - $1.49 

...  1.00  Shunt  . 2.49  I  . , ,  ^  w/pump  A  meter  UseilTerted  Otd.  UBN  Sound  Powered  Fhonenl 

...1.00  3i)0A.rw/o  . 3.98  Shtppe«l  Drv . $10.98  Beadaet  A  Microphone  NFrwi 

:  5/1.50  Shunt  . 4.49  l'‘V.rSnWatn  ....4.95  RELAY  RBM  115  vac/60  cyr/  Readv  to  Operate  Each. ..  .$6.96: 


I  ISOVlXk'Wstl/OB  3.49IHPNO/8A  . 984  '  P«r  Pair 


THAT’S 

A  A 

BUY  ^ 


ff 
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SEARCHLIGHT  SECTION 


THAT’S 


THAT'S 


TAB  MONET  fiA(K  OUARANitE 
S3  MIN  ORDER  FOB  N  Y  ( 
ADO  SHIPPING  (HARGFS  AND 
?5'- .  DEPOSIT  PHONF  WO  7  7?3'' 


TAB  A  JK:  back  .  A  ANTEE 
S3  MIN  ORDER  FOB  NYC 
ADO  SHIPPING  charges  AND 
?5V  DEPOSIT.  PHONE  WO  2  7230 


BUY 


BUY 


■  Write  for  Your  FREE  "Tabo9ram"^H 

T«t«vition  Pwr  Supply  Trontformtrt 

Hl  VOiyrAOR  for  CR  Tubes  5*  to  SO*  ■■■9 
*  PlAt«  VolU  for  AU<  Tube«  A  AU^ 

Ftl’«.  Coinpiete  w  d4tA  for  MHH)  to  I 
*0000  Volt  ClrCTilts;  altto  Full  Wife  VH 
Output  800VDC  *7SM4  A  «,4V'10:T.\ 

5.4VVHA.  1.5V/SA.  Inpt  lOS-llSVAr  SO  40Ocyc  Hyper 
idK'ore  Oil  Imprett.  W  K.  for  I'KN  sm'lAI..  M.9S 
IMPy  ’SCOPE  PWR  SUPPLY  Metl  I'RT  XfmrlHOOV 
DblfCkt:  USVAf^npt:  Out|A-lN>OV  37>SfN.  1x2  5V/SA 
CASMt  4KVliiit8ifl'  8pet'.  IlennSld.  Two  2x2tube«AAIeI. 
FItrP»rt4AI>»t4 . tS.M 


iririf  SPECIALS  if  ★  if^mm 

^  «  VOLT  DYNAMOTOR  SCOOPI 

“MAGMOTORS”  lVnnM4cneU 
np4(‘tS>«x3  TfiitpRUe. 

‘MAGMOTOR"  Inpt  TtiVDC; 
4f>f>v  i:ioM4  ■■r‘x‘rKfr  (i.*>ouKi*M. 

- TC“'*  Inpt  6VI>r:  Outpt  2.%0V/IIM1 

4800RrM  4^  Ibt.  ONIA  .  $4.M 

BPPU'IAL . $l2.4fl 

OH  C«S*r  S#4ci4l  DI  AL  *  ‘  "  . . 


CARTER 
XMTG  * 

INitpt 

RCVNG  “MAGMOTOR* 

M4  52%  FJT.  . 

B(Mt)  Unit!  4bo« 


w..w^  2x0.imfd 

Term  Off  Ond.TOBF  Mfr  $1.06;  ^ 
2x5mf(l  (lOmfdl 
400WVIH’-85-to  +  «5' 


2  1»r  $2.00 

.  W  K.  spectrKS89T« 

(}T1>  I'MibleOOOW'VIM'  2/96« 


OB2  $l.*9 
OZ4  .67 

CIA  P.05; 

OlA  .  .45 

IA5  .  .59 

IA4  ..  1.24 
IA5GT...  .70 

1A4 .  1.24 

IA7GT  .  .49 

1B5.  MI4  .61 
IB2I  47IA  2.95 
1B22  .  .  4.59 

1B24  ..  4.55 

1B24  .  4.59 

1B27  .  .  4.75 

1B29  .  .  5.39 

IB32  3.24 

1B37  .  45.99 

IB36  ..37.99 
1B49  ...29.95 

1B41  ...49.95 

1B54  .49.95 

1B54  ...49.95 

1B49  .29.95 

ICS  .  .  .54 

1C:4  .  .  1.24 

1C7C  ...  1.27 
1D50P..  1.25 
IBS  .  .  1.35 
1E7G  .  .  1.17 
IF4(;  ...  1.95 

1F7GV  .  .  .  1.55 
1G4GT...  1.95 
1G4GT...  .99 

1H4G  ...  .57  ' 

IH5<; . 45 

IH4G  .  .  .  1.27 
IJ4G  1.27 

1L4  .  .49  ' 

1LA4GT  ..  1.95  I 
ILB4  1.95 

1LC4  .55  I 

1LB3<;T  .94 

ILH4  .  1.95 
ILN5  .  .75 

IN5GT  .  .49 

1P5GT  .  .  .49 

1P24  . .  .55 

1Q5GT  .94  ; 

1024  75.99  I 

1R4  1294.  .99 

IRS  .  .59 

184  .  .49 

185  .54 

1821  .  3.75 

1T4  .  .54 

IT5GT  .  1.95 

1U4  .  .49 

IV  .57 

1Z2  1.99 

3A3  .  1.25 

2A4G  1.95 

2A5  .54 

2A4  .  1.55 

2A7  1.95 

2B4  .99 

2B7  .55 

2B22  GL559.73 
2Cil  1442  .51 

2C22  7193  .15 

2C24  .25 

2C34  RK34  .55 
2C39  15.99 

2C49  2.55 


Neon  Bulb* 
NE2  199  .  3.95 
NE14/991.  .25 

Ne32 _  .35 

NE45/1W.  .24 

NR5I/NB  29.97 
Buir*  Ey*  Pilot 
Lite  Complete 
W/S9  115V  ^Ib 
or  oeoo  bulb 
chrome  2/95# 
Ballett 
C’Rey  Tube* 
2API  .  3.79 
2APIA  ..  4.55 
3API  .  .  4.75 
3BPI  ...  2.99 
3BPIA  .  7.99 
3CPI  .  2.45 
3CP1-81  .  1.95 
3I>PI  1.97 

3F.PI  .  2.75 
3FP1  .  1.49 
3FP7  ,  .95 

3GPI  .  4.95 
3HP7  .  3.49 
4API9  . .  5.99 
SBPt  ..  1.55 
5BP4  .  2.75 
5CP1  .  .  1.75 

5C:P7  .  7.59 

5PPS  .  9.49 
5PP7  1.14 

5FPI4  .  15.95 
5HPI  .  4.95 

SJPI  ..11.95 
5JP2  19.95 
SI.PI  1.599 
SLP5  1.599 
5I.P7  15.99 

5MPI  .  3.95 
7BP7  4.45 

fCPI  .  U  90 
7HP7  4.95 

9GP7  12.33 

9LP7  A  21 

12DP7  12.49 

I2GPI  .  49.95 
12GP7  .  12.59 

I2LP4  34.99 

I  14AP4  55.99 

I  992  .  3.75 

995  .  3.99 

912  .  59.99 

DIelco  type 
IPI  .  .49 

I  4>11  .  .49 

,  7Hli  .  .49 

9-3  .  .49 

I  I9-4B  .  .49 

13*4  .99 

29-4  .49 

K49-.9  .  .39 

KS5B  .  .  .39 

M55B  . .  .39 

L92A . 49 

K59B  .  .39 

WL121A  .  2.41 

NE51 

NR29  .97 

Tel  Slldelempa 


TAB "  Tested  &  Guaranteed 


544JK 

545  PJ23  . 

544 

572A 

674 

874 

575 

554  405G 

555 

929 

922 

923 

927  CE2S 

939 

931A 

954 

955 

954 
957 

955 
S[>945 
991 

19991  HF 
CKI995 
1495  4C4 


5X4G  ... 
5Y3CT. 

5Z3 . 

5Z4  .  . 

<;4A . 

4A3  . 

4A4  . 

4A4  .  . 

4AB7/ 1553 
4.\C5  . 

4.\C7  . .  . 
4AD4  ... 
4AD7  . . 
4AF4G  .  . 
4AG5  ... 
4.\G7  ..  . 
4AH4  ... 
4.\J5  .  . 

4AK5  . 
4AK4  .  . 
4AL5  ... 
4AL7  .... 
4AOS  ... 
4ASS  .  .  . 
4A84  .  . 

4AS7G  . . . 

I  4AT4  . 
4Al'4  .  . 
4B4G ... 
4B7 

4B5G  .. 
4BA4  . 
4BE4  .  . 
4BF4  .  .  . 
4B(;4G .  . 
4BH4  . 
4BJ4  .  .  . 
4C4  ... 

4C5 

4C4G  .  . 
9C5(;  . . 

9C31 . 

4IM  .  . 
4E5 

4E4  .... 

4F4G  .... 
4F7  .  . 

4F5G  .... 
9(;4G  ... 
4H4 

4H4GT  .  . 
C42 

4J4 

4J5GT..  . 
4J4  .  . 

4J7 

4K5GT  .  . 

4K4GT 

4K7G  .  . 

4K.S  .  . 

4L5G 

4L4 

4L7 

4N7GT 
4P5G 
4g5G  554. 


4SA7GT  . 
4SB7Y .... 
4SC7 

4Sn7GT.  . 

4SF5  .  . 

4SF7  .  . 

4S<i7 

4SH7  . 

4SI7GT 

4SK7GT 

4SL7GT  . 

4SN7GT 

4S07<;T 

4SR7 

4S87 

4T7G 

4T8 

41  5  4<;5 

41<4GT 

4l'7G 

4V4(;T 

4W7G 

4X4 

4X5GT 

4Y4 

47.7G 

4ZY5<; 

7A4  XXI 

7A5 

7.\4 

7A7 

7A5 

7AG7 

7B4 

7B5 

7B7 

7B5 

7C4  I293S 

7C5 

7C4 

7C7 

7C23 

7E5/129I 

7E4 

7E7 

7F7 

7G7 

7H7 

7R7 

7L7 

7N7 


3V4  . .  .49 

4AI  .  1.29 

4B27  291  .  2.49 
4B31  15.95 

4C33  51.99 

4C39  22.95 

41>3i  7.95 

4J3I  95.99 

4J32  95.99 

4I42/799A  29.55 
4J47  .  45.99 

4T4  i  9.95 

5C22  29.95 

SC39  C5B  9.95 
5D21  25.95 

SJ23  14.25 

5229  17.39 

5239  49.27 

9R4GY  1.12 

ST4  .94 

9U4C;  .52 

SV4  .95 

555  4  .  .57 


7^7 

7Y4 

19Y 

I2A4 

I2A7 

I2A5GT 

12AH7GT. 

I2AT4 

I2.AT7 

I2AC4 

l2Ar7 

I2AX7 

12BA4 

I2BA7 

12BF.4 

IK'A 

12H4 

122  5GT 


45 

59 

EF59 

59B5 

59CS 

59L4 

S3A 

RK45 

FG47 


4R7G 

4S7G 

4S5GT 


e.  je. 
SiVEech.  .15 
Tube*  Gtd  Etc 


XFMRS— 11SV  60  Cyc  Input 
Plot9  A  Fitompnt  Xfmrs 

lOOOVtT  tOOMe.  «V,  5A.  SV/dA.  1«VV 

.&5A.  »0VblaMTap('8D .  $6.95 

900V  Sxl  SV  lA  8i«'  Hpe*'  $3.96 

850VCT/l25Ma.  e.SVlT  3A.  SVCT'SA. 
e.8VCT/*A  Cad  ITVliibHermSId  l>Ur% 

250meU8N  . $3.96 

709VCT/l20Ma.  llSV/lOOMa.  8x6  3V 

lA.  5V2A.  t>d.  HVlns .  $2.98 

650VCT/l75Ma.  6  3V/1.8A.  5V/SA  Cxd 

HVlns  Jeff  Huncor .  $3.29 

S00VCT/6OMa.  8.3V  4A  H'SldlllV  $1.29 
420/VCT/55M4.  6  3V/1.9A  also  Pn  0 
18-24-U5VIK”A230VA<'  Cnl»VihXfmr 

CM1S39S4S0 .  10  19.96 

PLATE .  TKANSFDRMKR  S 
5600VorV(’T/lA/17KV104  12(iVin  $59.50 
3400VorVCT/IA'17KV2oS  2.51Vln  $59.50 
l0600VCT«r2IOOOV’Dblr^9.*;M»('sd  $19.95 
7500orl5000V'OMr/3S3Ia  $18.95 

5000V/I0M4  (rorlx2t  ('<4  $7.95 

3000V/l0Ma  Cud  HIVtns  $4.50 

1800V  4Ma  Cful  Altec  CK  HV  $3.29 
l200VCT/300Ma  A  IH\MA  <*sd  $5.95 
2x330VCT/l0M4(or860V('T  lOMa.  $1.49 
Filamant  Trantfarmari 
2,5Va.75A.  4V'lf5A  20KV  in-.  Csd  $4.95 
2  SV  2A  HVms2x2.  10  for  .  55  98 
5V(T  60A  Ken\on  HVlns  ..  $6.95 

5V  USA  Keovon  HVini*  .  $12.95 

6  SV('T/.7A  CSV  I’sdirVinH  $1.39 
6..3vtT  4A<ini<if; 'A-  (Vi  r.sN  $139 
«.4V'12A.  84V  lOfiA,  .Ixr.V  3A.  2  'V 
I  rSA  Stanror  (VlHVins  Usah1eAs\ufo 

'  Former  .  ...  $4.98 

12«V(T  2A  HVms  $1.49:  2  f.  -  $2.79 

I  F  XFMUS  4**:Kr  Douhl.  Sluij  Tuned 
Shielded  Ka  39e:  :  for  ..  .  $1,00 

Telev  4  FM  l-F  Xtmr  Hi  u.  I4M 
Dtoilde  SIiiK  Tuned  .Vdju-lable  "U  ' 


tRCA  UNIV  Chitput  Xlmr- 
lOW.  to  lOKC.  Matches 
ANY  Line  ortipkra  w/VC'» 
3U>4orl$Oohiu  toANTLo^A 
TubelMP  bet50A10240ohm8 
OrerlOOOoomblnatloiiat  Acta 
aa  EXC  RaadPaaantr  or 
FreuAttnUnlt  for  DynMlke 
Cuta  lira  orL(»R'H  IDEAL 
l^aay  Q-5arttnn('51’orPhone 
fJetMlVLY  Sicnal  youWANT  to  heai 
W/data  $1.39 

HI  Coin  Oynomic  Mike  A  Xfmr  Buy! 
Comb  hi -sain  DynMikeXimr 
rTC'8iip»r  EIm  3wdg.800ohiii 
<'TA4000obms  Tapped  250x1. 
obmit  F'ullySblelded  U'aid 
PLl’S  ExcfeTdelltyDynMlke.Horh 

for  ONLY  . $1.49 

Modulation  A  Audio 
MOin  ieATIo.V  Stancorl'SN  H  81d  PP 
parallel  K07*stoPP807‘9  RF/2000obin  I»M<i 

hnWatilVak . $4.95 

PIN07  a  lon29HCA%.%(Ktto2800ohms.  $4.50 
Ainer’ran  I'HN  3800  or  H(m»  to  30  or  » 

nhm-f'".oow  . $12.95 

ITAH  12W  VnUOufpt.V.fyif  .  $1.39 

\VK  3i)0UattPP8U:,to!f0oUmVC  _ 12.98 

TTC  LVM  ll  llneAutoformer  3uW  $3.49 
L'T»’  ()•  14' ’ouncer' ‘50:1  Mike  orLineTo 
Crld  2iK)  ohina  to  H&Ie(ohm$13Li'i  . 

SPWTAL  .  $3.98; . 10  $33 

IM'LSK  TRA.NSFORMER  PriA^Se. 
wndtf  -rnipeil  ratio  30:1000 ohmsKlectri- 
■JtatIcShleld. Permalloy  Core.MfrWE  P'. 

liHKfV.Ser-  If-rOOV .  $14.98 

I  ANTENNA  UHF  12"^30cm 
ATS  ARR1 

I'xabM  it/AHainlUrut  (  MaxTe;tn  Insltd 
1  In-ltd  .<ilvpu«>nt  Hpr  gaak  Klatoc 


•  •  565A  Kit.  TTubesAXrmr 

('1  llSeiOcyc  Ourpt :  t.Svct/ 

lOA'lOKVlna  W'Hckta  $5.95 
JL  Jir  •72A  Kit  TuhesSokta  A 

ISKViasXfmr  . .  $12.95 

^  BLOWERS. 

40  I'FM  28raf'<K'  .  .  3.49 

70  CTM  115V400<'v  4.49 

100  CFM  l8vao1<  .  4.95 

100  CFM  12va<-de  .  5.95 

Xfmr  12  or  to  llSvac. 

150  CFM  iHtacdc .  9.95 

250  CFM  A  28T15ra<  Xfmr..  11.95 
100  CFM  115«acdc  Hvy  Dty  ..  7.98 

OIL  CNDSRl-NEW-Fomout  Mok«« 

Mfd  WVOC  Eneh  Mid  WVDC  Each 

.00025  25000  $4.95  I  4A(Ml  $3.75 

.0016  15000  4.96  1  7500  7.96 

.002  7000  .96  1  2500(1  95  00 

0075  7000  1.29  2  1000  .T30A(  .49 

012  2.5000  3.96  2  1500  1.00 

02.5  1500  .  59  2  2000  1.98 

.03  7500  1.96  2  30«Kl  3.M 

.05  1.500  .39  2  4000  4.79 

.05  400(t  1.99  2  5000  9.98 

.1  1000  .  39  2  5500  10.96 


FILTER  CHOKES 

U.5Hy  lAmp/41obm.  17KV  .  $54.00 

15-S9Hy,  1.50Ma  Cad . $2.95 

lIHy/SOOMa . 3.95 

3HY/40Ma . 3  for  $1.00 

16Hy/400Maor20m/800Ma/l2KV.  $7.95 
8Hy  ISOMaNewLTC  Ccked  rBd  2/2.25 
Const  V'Rop  New  Royttieen  Inpt 
0.5.130V 'OOcvc;  Out  115V/60Wrad$l0.95 
RAYTHEON  ConatV’RaO  Inpt;  198  to 
242V  50  60cyr;  Ofjtpt :  220V  .500Watt- 

0  5%  Regltn  Rack  Mtg . $36.00 

SOLA  CanitV’Rcf  USN  t  ad  Inpt  95  to 
IPOV  50  60cyr  (hiipf  1 15V/2KW/17  4  \ 
ComttlHy  l%Reg  LN  $|30:  Same  New 

I'SN  Coni  5369.  Your*  few .  $162.00 

SOLA  CanttV'Rag  Inpt -92to] 38V:  Outpr 

U5V  2K  lA  SKVA.NKW  . $185.00 

GEN  ELEC  CanttV’Raf  Inpt:  95tol.3UV. 
50  80c>r;(mtpl  I13/115'117V  TSKVA  at 
8(i!»F  Vne.!  Gtd... $43.  NKW  Sai. 

Sig  Corps  Dry  Bottories— Gtd 
BRAND  NCVF  Shelf  Doted—Tested 
HA34  T4/8/4^/3  1  Neg  V-l  -  39r 

ltA35  mv^imltl  Rtl  4KH  .  39« 

I  BA  .38  4.5.22»^V  Bl?K(;.53n,s  R9C 

I  BA  37  mv  Walkv  Talky  29< 

BA  38  t03>4V  Walkv-Taik%  $1.49 

BA30  150  fSVBurKFS.at'Ul  l.gc, 

BAIO  THY  mVBiir*4(;B8.i  I.I9 

BA41  60  25S  4«^V  .  69t 

BA43  IfU  45  mv  ..  98« 

BA51  674V  MlnuMax  .  89< 

B.\7(»  IHY  fju  44V  $2.50 

BAtOM*  <v  Bure  F2B''  8  for  $1.00 

WESTON  STANDARD  CELL  I  Oi!^ 
Voira  Average  I  riM’d  .  $3.98 

Ma-r  Bas»‘  MI*2'J  $3.95 

Mar.t  Base  MP4o . $3.96 
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20  Millivolts 

Vertical  Sensitivity 

PRECISION 

SERIES  ES-500 

5"  OSCILLOSCOPE 


APPARATUS  CO., 
92-27  Horace  Harding 
Elmh.ri*  1 0.  N  Y 


INDEX  TO  ADVERTISERS 


ArhMMm  Colloids  Corp . 

Adamii  d  WeotUtkf  Co . 

AdTonee  Electric  41  KeUy . 

Aeroiuuitleal  Comrouvilcatl4»ns  f^iuip- 

ment,  Inc . 

Aerovox  Corp . 

.Airborne  Instruments  lAbormtoryt  Inc... 

Alrcmft  Kndlo  C(»rp . 

Alrpnx  Products  Co . 

Alden  Products  Co . . 

.Allen  Co.*  Inc.,  L.  B . . 

AUen  MU.  Co . 

Allied  Control  Co.,  Inc . 

Allied  Kadio  Corp . 

Altec  Lnnslnff  Corp . 

Amertcnn  Chronoscope  Cc»rp . 

.Americma  Electiicul  Heoter  Co . 

Amertcnn  Phenolic  Corp . 

Americna  Screw  Co . 

Amertcnn  l^meltlnff  d  ItcAnlnc  Co . 

Amertcnn  Television  nnd  Kndle  Co . 

Amertcnn  Ttmc  Pr«Miuc*ts,  Inc . 

Amperes  Electronic  Corp . Third  < 

.Ampcrite  Compnny  . 

Amfiex  Electric  Corp . 

.Antt-t'orroolve  Metni  Products  Co..  Inc. 

ArkwrUht  tTnlshlnff  Co.  .  . . 

Armco  Steel  Corp . 

Arnold  Enrln^rlnf  Co . 

Astntic  Corp . 

AUns  Sound  Corp . 

Audnk  Compnny  . 

Audio  Development  t'o . 

-Audio  Enstneerlnx  Sorlety . . 

.AutomnUc  Electric  Snies  Corp . . 


S4  Dumont  Electric  Corp . ttl 

IbS  I>u  Mont  l-Abomtoiics.  Inc.,  Allen  B. 

t4l  16A.  16B.  SIS 


flnstmnn  Kodak  Co . 

I-Usier  Encineerinv  Co..  In« 
Eltel-McCulloogh.  Inc.  . . 
Electrical  Reactance  Corp. 
Electronic  Tube  Cf>rp.  .  . 

Electrons.  Inc. . 

Klectro>Volcc.  Inc . .  . . 

El-Tronics,  Inc. . 

Erie  Resistor  Corp . 

Essex  Wire  Corp . 


Ealrchlld  Camera  4k  Instrument  C'orp. 

Federal  Telephone  4k  Radio  t'orp . 

Ferranti  Electrte,  Inc.  . . . . . 

f1deilt>  Chemical  Products  t'orp . 

tTader,  Inc.,  Frederic  . 

fYeed  Transformer  Co..  Ine . 

Fusite  C«»rporatlon  . 


tiarrett  Co.,  Inc..  Geo . 

tieneral  AnlUne  d  fTlm  Corp . 

ttcneral  Ceramlca  d  Steatite  Corp. 
General  t'ontrol  Co. 
t>eneml  Electric  Co. 

Appnmtus  l>cpl. . 49.  M.  5‘ 

Chemical  Dept . . 

Electronics  Dept . 

I*amp  Dept . 

t«eneml  Radio  Co .  . 

tioodmaas  Industries.  Ltd.  . 

Gruroer  Company  . . . 

tin^phite  Metallising  Corp. . 

taruy  Research  d  Development  Co. 


Ballaatine  Laboratories,  Im* 

Harry  Corporation . 

Beach-Russ  Co . 

Bell  Telephone  l-nboratorles 
Bentley,  Harris  Mfp.  Co.  . . . 
Berkeley  Scientific  Co  .  ■ . 
Bird  d  Co..  Richard  H  . 

BIrtcher  Corp . 

Blaw-Kaox  Co . 

Botmton  Radio  Corp . 

Borir  Corp..  taeorse  W 

Bowser.  Inc.  .  . 

Rrownlnc  Laboratories.  Inc. 

Brush  Development  Co . 

Buck  EnRlneerlnv  Co..  Inc  . 
Burnell  d  Co  . 


Hardwick.  Hladle.  Inc. 
Hathaway  Instrument  C 

Haydon  Co..  A.  W . 

Haydoa  MU.  Co.,  Inc.  . 

Haydu  Brothers  . 

Heath  Company  . 

Hellpot  Corporation  .  . . 
Hewlett-Packard  Co.  . 
Hexacon  Electric  Co.  . . . 
Uolllstoa  Mills,  Inc.  . . . 


NIT  FtICi 

Complats  with  llfht  sM«M*  callbrotint  tcraon 
•nd  opomtlnf  mnnunl.  Six#  x  14Vy  x  It**. 

*  •  IMPORTANT  FEATURES  •  • 

*  WM*  Kan««  Ht«h  SwniNvity  Vart.  Amplifiar 
RssposM  to  1  Mopocyck 

2  Mtpohmt  input  rstitfoncs 
a  Vortkal  Input  Stop  Attonuotor*  x1*  xIO*  xIOfi. 
Additionol  conttsoom  vtrskr  control 
Cothodo  ioilowtr  isput  circuit 

*  Ixtovidod  Itonfo  Horixontal  Ampllflor 
Rttponts  to  .SMC.  VS  i>fiot  rosistooco 

a  LInour  Multi-VIhrutor  Swoop  Circuit 
10  cyckt  to  SO  KC.  Improvod  circoits 
ouurs  unusuol  linoortty  thruoot  ronpe 
a  Amplitudo  Controllod  Synch.  Soloctien 
a  '*Z**  Axk  Modulotion  tormifNiH 
a  Phosinp  Control 

a  Audio  Monitoring  phone  iockt  plus  direct 
occeu  to  Hot.  ond  Vort.  plotos 
a  Light  Shiold  and  Cullbroting  Scroan 
Renvovoble  ond  rototobk 

a  Tubo  Complamont  1  ooch  typo  4J5,  SAKS,  7N7, 
6X5,  2X2  2  each  typo  7W7*  SCFI/A  CR  tubo 

a  Fully  Llconsod  under  potonts  et  A.T.dT.  A  W.E. 
a  PLUS  mony  "Frocitioo"  rtfinements  thot  must  bo 
seen  to  be  opprecioted. 


Industrial  Condenser  t  orp.  . . . 
Instrument  Elecinmlco  Corp.  . 

Instrument  Resistors  C'o . 

Insulation  Manufacturers  Corp. 
International  Reslstuoce  Co.  . . 
lr\lnxt4Hi  A'amish  d  Insulator  Cc 
l-T-K  f'lrcuH  Breaker  Co . 


Cambridge  Therm  hmlc  Corp . 

Cannon  Electric  Development  Co . 

Capitol  Radio  Engineering  Institute.... 

Central  Paper  Co..  Inc  . 

Central  Hclentlflc  Co .  . 

Centralah.  IMv.  Globe  Vnlon,  Inc. 

II.  12.  is. 

Chicago  Transformer.  DIv.  of  Essex  Wire 

<'»»rp. . . 

Cinch  Manufacturing  Corp . 

Clare  d  Co..  C.  P  . 

(  larostat  MU<  I'a..  Ine .  .  . 

Cleveland  t'cmtalner  Co . . . . 

('lough  Brengle  (’o.  .  .  . 

('fdin  Corp..  Sigmund . 

Collins  Radio  Co.  . 

('ondenser  Produets  Co.  . 

('<mtlnental'1Hamond  Fibre  Co.  .... 

Continental  Screw  ('o. 

Comell-Dublller  Electric  Corp . 

('omish  Wire  Co..  Inc.  . 

Cross  ('4Mmpany.  II.  . 

('nicihle  Steel  ('o.  of  tmerica.  16. 


Jelllir  .Mfg.  Corp . 

Jensen  Maiiufncturing  Co.  . 

Johnson  C'o..  K.  F.  . 

Jones  IHv.,  Howard  R..  C'lncl 
Jones  Fleet  rnnlcs  Co..  M.  C 


Kahie  Engineering  Co.  . 
Karp  Metal  Products  C'o. 
Kay  Electric  C'o.  .  . 
Ken>on  Transformer  Co. 
Kester  Solder  C'o . 


Sst  ths  nsw  Prseltisn  6*  OwllkMOfs  ssd  Ssrlm 
C.400  Swass  Sl|ssl  Gsnsrstsr  ss  dUsIsy  st  Isad- 
isf  radio  osuipmost  dittiibutsr*.  Writs  fsr  estslsf 
lully  dooeriMnf  tho  cosisloto  Ms#  of  toloetod  tost 
inftrumosU  for  oil  shsao*  of  AM.  FM,  ssd  TV. 


laimpklii  laboratories,  liic 
Lenkurt  Eleetric  C'o.  .  . 
I.inde  \lr  Products  Co.  . 


.Macallen  C4»mpany . 

Mallory  4k  Co.,  Inc.,  V.  K. 

Manning.  Maxwell  d  Mtsire.  Inc. 
Marion  Elei'trical  Instrument  C'o. 
Marsh  Stencil  Machine  Co. 

MR  Manufacturing  C'o. 
McGraw-Hill  Ibmk  Co. 
Measurements  ('nrp. 

Mica  Insulat4»r  f'o.  .  . 

Mien  Instrument  ('o . 

Mlllen  Mfg.  C4»..  Inc.,  James 


Dalmo  %'lctor 
Daiio  Electric  Co. 

Daven  C'ompan.v 
Dial  Light  Co.  <»f  .\meric 
Distillation  Proflucts,  |n« 
Dow  Coming  Con>. 
Drlver-Harrls  Co.  .  . 


Export  Division:  45S  Broodwoy,  N.  Y.  City,  U  S.  A 
Cobks;  MORHANEX 
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HIGH  CAPACITY 
TO  SPACE  RATIO 

T4JuA. 

^xc42un£jccC  ^ ^Afrelctton4^ 


JOHNSON  Prttnjrizcd  Capacitors 
are  so  carefully  ensineered  that  they 
provide  the  desired  capacity  and 
voltage  rating  with  minimum  pressure 
and  condenser  height.  Because  of  their 
efficient  electrical  and  mechanical 
design,  they  also  provide  the  utmost 
in  stable  operating  conditions. 

Available  as  “standard"  are  variable, 
fixed  and  fixed-variable  units  —  in  a 
wide  variety  of  capacitance  and  current 
rating.  In  addition,  JOHNSON  can 
build  any  pressure  condenser  to  in¬ 
dividual  specifications. 

FEATURES 

•  Low  Loss 

•  High  KVA  Rating 

•  Shielded  From  External  Electro¬ 
static  Fields 

•  Low  Internal  Distributed  induc¬ 
tance 

•  Complete  Dependability 


Write  for  Illustrated 
JOHNSON  Catalog  and 
Prices 


JOHNSON 

a  KAmc  in. 


E.  F.  JOHNSON  CO.  WASECA,  MINN. 


.MinMt  Co . 

MliineHoCa  Mining  Ik  Mfff.  Co .  lAfl 

Mltchell-Ktind  InHulatIun  Co..  Inc .  40 

MoMlncc  Paper  Milln  Co .  156 

Mulrhcad  *  Co..  I.td .  3 

Mum.  Ltd.  .  itH 

National  Co..  Inc .  14*-! 

National  KIcctronIc  l>Mrtbutor«  Anoo- 

clatlon  . 8.  9 

N'atl<»nal  Kcftearch  Corp .  155 

North  .American  PhlllpH  Co.,  Inc .  167 

N'othclfer  H'lndUif  IvUboratorlcN . 238 

Ohmlto  Manufacturing  Co . 48.%.  48B 

O’NeU-lrwIri  Mfr.  Co .  237 

Panoramic  Radio  Corp . 250 

Paper  %lacliliier>'  &  Ke«»earch.  Inc .  240 

Paramount  Paper  Tube  Corp .  243 

Par>Metal  Pr«»ductti  Corp . 222 

Patton>Ma4‘4tu.ver  Co .  220 

PeerlettH  Kles-trical  ProductH  lllv.  .Altec 

lAiiMlnic  Corp .  226 

Photovolt  Corp .  253 

PolartMl  KlectronIcM  C«) .  220 

Pol9^technl<*  Ke«Makrch  &  Development 

Cu..  Inc .  173 

Potter  ln»triiment  Co..  Inc .  22 

PrecUlon  .Apparmtua  Co..  Inc .  291 

Preeltdon  Paper  Tube  Co . 234 

Preato  Recordlnir  Corp .  16 

Prorreeidve  Mf*.  Co.  .  222 

P>'rumld  Klectric  Co.  .  6<l 


M'aldea  KohlntMir.  Inc.  .  21 

Ward  lae<»iiard  Klet'trlc  Co.  .  148 

Watertown  -Mfu.  Co .  154 

Web«»t^  Klectric  Co .  170 

M'ebater  NprliiiE  Corp .  257 

%%'eotern  Klectric  Co .  5 

WeatlnirhoiiHe  Klectric  C<»rp . 198 

White  Dental  MU-  C  o..  H.  S . 212,  247 

Whitehead  Stamping  Co.  .  253 

W  hole«aile  Radio  l*artM  Co..  Ida*.  .  254 

Wllcom  KleE'trle  Co .  165 

Wind  Turbine  Co . 244 

Wrought  Watther  MU-  Co. .  218 


/ophar  MIIIh.  Inc. 


Tf'chnoloiry  InMniment  Corp . 

Tektronix,  Inc . 

Telechnin.  Inc . 

Time*  Fa<‘Mimlle  Corp . 

Titanium  .Alloy  MU-  IHv..  National  IxCad 

Co . 

Tf»pnUht  Tape . 

Tracerlab,  Inc . 

TrHnf*ra4iln.  I.td . 

Tiin8‘^>l  l4Amp  Work^,  Inc.  . 32.%. 

Turner  Company  . 


Radio  Corp.  of  .America  .  .  Fourth  Cover 

Radio  Material**  Corp.  256 

Radio  ProductM  Sale**.  Inc.  .  147 

Radio  Kecepl«ir  C  o..  Inc.  . 203.  223 

Rahm  InHtrumentf*.  Inc. . 251 

Railway  KvprettM  Co.,  .Air  Ksprewa  DIv  .  192 

Raulaml  CorfMiratbfn  .  55 

RauMon  Klei'trtcal  InMtrument  Co . 2.54 

Ra>the<m  Manufacturing  Co . 131 

R-B-M  DIv.  of  Kfutex  Wire  Corp .  236 

Reiner  KlectronI*'**  Co..  Inc... .  2.58 
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Scientific  Fle«'tric.  DIv.  of  "S”  Corni- 
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Slinna  IrnttrumentH.  Inc .  63 

SIihmI  Knirineerina  ft  MU-  C'o .  1841 

Slmptum  Fle<*trlc  Co .  52 

Sola  Klectric  Co.  . 39 

Sonotone  .  146 

Sorenften  ft  Co..  Inc . 189 

Sound  Ap|»aratuf*  Co .  252 

Specialty  Battery  C’o . .  241 

Spencer- Kennerly  l4Ah«.  Inc .  246 

SpnMDie  Klectric  Co .  S3 

Stackpole  Carbon  Co .  163 

Standard  IMes**  Co.  .  . .  232 

Standard  Pr«>«u»ed  Steel  Co . 243,  252 

Standard  Telephone*  ft  Cable*.  Ltd....  195 

Sterllnir  Knirtneerina  Co . 222 

Steven*  51fir.  Co.,  tieo . 251 

Ste«en»  MU.  C<»..  Inc.  . 186 

Steward  Manufacturinr  Co.,  D.  M . 2.54 

Stewart  MU.  Corp..  F.  WT. .  243 

stoddart  Aircraft  Radio  Co . 154.  242 

Siiperhir  Tube  Co .  24)8 

S^lvanla  Klectric  Products.  Inc . 137.  205 


Cnioii  Carbide  ft  Carbon  Corp .  1K8 

I  nl-Pro4liict«.  Inc .  221 

Ciilte<|-Carr  FaNtener  Corp.  .  224 
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A  iilcan  Klectric  Co .  142 


PROFKSSION.4L  SKRVICKS 


SEARCHLIGHT  SECTION 

( Ciixssifitd  Adx  trtisinf) 

EMPLOYMENT 

Positions  Vacant  . 261,  262 

Selling  Opportunities  Offered . 262 
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Contract  W'ork  .  261 

BUSINESS  OPPORTUNITIES 

Offered  .  261 
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(Used  or  Surplus  New) 

For  Sale  . 263-270 
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Equipment  . 261,  284 
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•Aircraft  Radio  Industries .  285 
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Precision  Electrical  Instrument  Co . 286 
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i 


Ae.  AMPEREX 

“ALL-GLASS”  types  with 


TRANSMITTING  TUBES 

MAGNISORB’  anodes 


F  E ATU  R  E  S 


^  MAGNISORB*  is  a  graphite  base  material  specially 
processed  by  AMPEREX  for  greatly  increased  gettering  actian 
and  heat  dissipation  characteristics. 

0  POWDER  GLASS  TECHNIQUES  resulting  in  STURDY 
CONSTRUCTION  ond  COMPACT  SIZE  through  the  elimination 
of  external  bases,  make  these  tubes  desirable  where  space 
limitations  and  ruggedness  are  factors. 

^  COOLER  TUBE  OPERATION  is  effected  through  efficient 
internal  shielding  and  elimination  of  the  external  base. 

^  INCREASED  ANODE  SURFACE  AREA  is  obtained  by 
virtue  of  the  fact  that  the  heavy  walls  are  deeply  milled  with 
circumferential  rings. 

0  EXCELLENT  INTER-ELECTRODE  SHIELDING  reduces 
filament-plate  capacity  to  a  minimum  in  the  triodes,  for  applica¬ 
tion  in  grounded  grid  amplifiers. 

re- tube  with  AMPEREX 

Data  sheets  ovoflobf*  on  roqwotf 


AMPEREX  ELECTRONIC  CORP. 

2S  WASHINGTON  STREET,  IROOKIYN  1,  N.  Y. 

In  Canado  ond  Newfoundland:  Rogers  Mojeslic  limited 
I1-T9  Irentdilfe  Rood,  leoside,  Toronto,  Ontorio,  (onodo 


TETRODES 

Type  AX4-125-A  and  Type  AX4-250-A  are  completely  inter¬ 
changeable,  electrically  and  mechanically,  with  standard 
RMA  equivalents. 


TRIODES 

(Electrical  Data) 


AX  9900 

AX-9901  1 

AX  9902 

Filament  —  Thorlofed  Tungsten  j 

i 

Voltoge  .  1 

6.3 

5 

to 

Current  (Amps.) .  ! 

5.4 

15  ! 

9.7 

Amplification  Factor .  ! 

25 

25  j 

27 

Maximum  Ratings—  ! 

Class  ‘  C”  Telegraptiy  j 

Plate  Vottoge  .  i 

2500 

3000 

4000 

Plate  Current  (Ma) . 

1  200 

400 

i  550 

Plate  Dissipation  (Watts) 

!  135 

250 

450 

Frequencies  (MC)  . 

1  150  200 

30  120 

too 

Typical  Power  Output  (Watts) 

1  390  200 

820  520 

1450 

Inter  electrode  Capacitances 

(mmf) 

Grid-Plate 

5.5 

8.0 

8.0 

Grid-Filament  . 

!  5.8 

8.0 

11.0 

Plote-Filoment  . 

I.  . . 

J _ iL_ 

i  0.3 

P.IKRUW-TY"*  RtCIIViNG  TURIS 


COMVlt’l** 


OlOOf 

BItICtO** 


,3.0T/«0>* 
»U4  O 
^V3  GT 
kAl5 
^W4GT 


>IOIt  t  KMltCOfft 

^  f«trt*4«*  _ 


aa06  6*C5 

*ci  »'“>* 

*SC7  ‘*7  6SJ7 
tSH/'Ct  »•»• 


IJA07 


The  new  K<  A  l.ist  af  Tref erred  keceivhig  Tube  Types  fulfills  the 
major  engineering  re<tsiiremenls  for  future  receifer  designs. 


Most  likely  to  succeed . . . 

RCA  preferred  tube  types  for  AM,  FM,  and  TV  receiver  designs 


WHETHKR  IT’S  CiLASS.  metal  or  miniature— 
R(^A  preferred  receiving  tube  types  will  serve 
your  major  requirements  for  a  long  time  to  come  . . . 
and  R(^A  preferred  types  are  the  tubes  you  can  bank 
on  for  your  future  designs. 

These  RfiA  receiving  tube  types  are  especially 
recommended  because  their  widespread  application 
permits  protluction  to  be  concentrated  on  fewer 
types.  Longer  manufacturing  runs  reduce  costs— lead 


to  improved  quality  and  greater  uniformity.  These 
benefits  are  shared  by  you  and  your  customers. 

RCA  Application  Engineers  are  ready  to  suggest  the 
best  preferred  tube  types  for  your  receiver  design 
requirements.  Just  contact  our  nearest  regional  office 
—or  write  RCA,  (Commercial  Engineering,  Section 
42JR,  Harrison,  New  Jersey. 

The  Fountainhead  of  Modern  Tube  Development  is  RCA 


RJi  DiO  CORPORA  TtON  of  A  ME  RICA 


MLMCTRON  TUBMS 


HARRISON.  M.J. 


